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(54) Cyclic amide derivatives which inhibit cathepsin K 

(57) A cyclic amide derivative of formula (I) : 



JLJfyf 

R* O 



(I) 



unsubstituted heterocyclic group; R 5 and R 6 may be the 
same or different and each represents a hydrogen 
atom, a substituted or unsubstituted alkyl group, a sub- 
stituted or unsubstituted aromatic hydrocarbon group or 
a substituted or unsubstituted heterocyclic group. 

The cyclic amide derivative of formula (I) have a 
strong and selective inhibitory action of a cathepsin K 
and a clinical efficacy when administered orally. 



wherein R 1 represents a substituted alkyl group, a sub- 
stituted aikenyl group, a substituted amino group, a sub- 
stituted alkoxyl group, a substituted alkylthio group, a 
substituted carbamoyl group, a substituted sulfonamide 
group or a substituted amide group; the ring A repre- 
sents a saturated cyclic alkyl group with 5 to 7 carbon 
atoms or a hetero-atom-corrtaining saturated heterocy- 
clic group with 3 to 6 carbon atoms; R 2 represents a 
^1 hydrogen atom, a substituted or unsubstituted alkyl 
^ group, a substituted or unsubstituted aromatic hydrocar- 
bon group or a substituted or unsubstituted heterocyclic 
0) group; R 3 represents a hydrogen atom, a group repre- 
LO sented by the general formula R 4 0- or a group repre- 
00 sented by the general formula R 5 (R 6 )N-wherein R 4 
O represents hydrogen atom, a substituted or unsubsti- 
^ tuted alkyl group, a substituted or unsubstituted aro- 
^— matic hydrocarbon group or a substituted or 
CL 
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Description 

BACKGROUND OF THE INVENTION 
5 Field of the Invention 

[0001] The present invention relates to a cyclic amide derivative and a pharmaceutical agent containing the cyclic 
amide derivative as the effective ingredient. More specifically, the invention relates to a cyclic amide derivative useful as 
a therapeutic drug or preventive drug of arthritis and rheumatism due to the increase of bone resorption in addition to 
w bone diseases such as osteoporosis, hypercalcemia, and Paget's disease. 

Discussion of Background 

[0002] Following the rapid progress of the phenomenon of aging society in recent years, the frequencies of senile 
is diseases are increased due to the increase of aged people, causing a serious social problem. The number of patients 
with bone diseases in particular is increasingly elevated; among them, osteoporosis affects over 200 million people 
worldwide and postmenopausal osteoporosis affects 150 million people worldwide. 

[0003] Postmenopausale osteoporosis is a serious problem; osteoporosis is observed in about 13% of females of 
age 40 years or older and in about 60% of females of age 60 years or older. The increase of bone resorption in meno- 

20 pausal female due to hormone imbalance or aging phenomenon is in close relation with the onset and progress of bone 
diseases, so bone resorption inhibitors are generally used for pharmaceutical treatment of such osteoporosis. However, 
pharmaceutical agents including calcitonin formulation, estrogen formulation, vitamin K formulation and bisphospho- 
nate formulation and exerting an action to inhibit bone resorption have drawbacks in terms of the therapeutic effects, 
long lasting effects, side effects, drug compliance and the like. Hence, desirably, a bone resorption inhibitor functioning 

25 as a more highly effective therapeutic drug or preventive drug of osteoporosis will be developed. 

[0004] Bone serves as a reservoir of an enormous amount of calcium in living organisms and calcium in bone is in 
equilibrium with calcium in blood; accordingly, calcium is consistently transferred from bone into blood or from blood into 
bone. Such calcium transfer between bone and blood is progressed in dynamic equilibrium between bone generation 
and bone resorption. 

so [0005] At the process of bone resorption, activated osteoclast dissolves inorganic bone materials such as calcium 
and concurrently degrades organic bone materials such as collagen. Recent research works indicate that cysteine pro- 
tease secreted from osteoclast is responsible through collagen decomposition for bone resorption. 
[0006] A report tells that in the iysosome of osteoclast are present cysteine proteases such as cathepsin B, cathe- 
psin H, cathepsin L and cathepsin S and that inhibitors of these cysteine proteases exert an action to inhibit bone 

35 resorption (Biochem. J., 192, p.365 (1993); Biochem. Biophys. Res. Commun., 125. p.441 (1984); FEBS Lett., 321, 
p.247 (1993); JP-A-8-92193; JP-A-8-41043; JP-A-7-1 01924; JP-A-5-1 55764). 

[0007] More recently, human cathepsin K locally present in osteoclast has been isolated. It has been elucidated 
that the expression thereof in osteoclast is greater than the expression of other cathepsins [Biochem. Biophys. Res. 
Commun., 206, p.89 (1995); J. Biol. Chem., 271 , p.1251 1 (1 196)]. Furthermore, it is suggested that patients with pyc- 

40 nodysostosis causing abnormality in bone resorption are mutant cathepsin K gene [Science, 273, p. 1236 (1997)]. As 
has been described above, cathepsin K is drawing attention as a cysteine protease principally involved in bone resorp- 
tion. Thus, it is expected that a cathepsin K inhibitor may function as a bone resorption inhibitor. 
[0008] As compounds with cathepsin K inhibitory action, conventionally, aldehyde derivatives or epoxysuccinic acid 
derivatives [J. Biol. Chem., 271, p.2126 (1996); Biol. Pharm. Bull., 19, 1026(1996)] or vinylsulfone derivatives [Nature 

45 Structural Biology, 4, 105 (1997); J. Med. Chem., 38, 3139(1995)] have been reported, but it is known that these deriv- 
atives are so poorly selective that these strongly inhibit cysteine proteases such as cathepsin B, cathepsin H, cathepsin 
L, cathepsin S and calpain, other than cathepsin K [J. Enzyme Inhibition, 3, p. 13 (1989); Biochem. Biophys. Res. Com- 
mun., 153, p.1201(1988); J. Biochem., 87, 39(1980); J. Biochem., 88, p.1805 (1980)]. 

[0009] While attention has been focused on cathepsin K as described above, furthermore, active research works 
so have been carried out on X-ray crystallography of cathepsin K and inhibitors thereof [Nature Structural Biology, 4, 105 

(1997) ; Nature Structural Biology, 4, 109 (1997)]. Consequently, a compound with an action selectively inhibiting cathe- 
psin K has been known [Proc. Natl. Acad. Sci. USA, 94, 14249 (1997); WO 9801133; J. Am. Chem. Soc., 120. 9114 

(1998) ; J. Med. Chem., 41, 3563 (1998)]. WO 9716177 describes the active site of cathepsin K and discloses the 
method for inhibiting cathepsin K by using a compound interactive with the active site. 

55 [0010] While the compounds inhibiting cathepsin K have been drawing attention as bone resorption inhibitors as 
described above, numerous derivatives thereof have been reported, none of them has been practically applicable as a 
therapeutic drug of metabolic bone diseases. 

[0011] Characteristic properties demanded for such therapeutic drug include therapeutic efficacy, long lasting 



2 



EP 1008 592 A2 



effect, safety profile, and whether or not oral closing is possible. Because the patients are older so therapeutic drugs 
therefor are possibly administered for a long term, significantly, these drugs should be clinically effective when dosed 
orally. 

[001 2] Thus, it is an object of the invention to provide a novel derivative functioning as a bone resorption inhibitor 
s with a strong and selective inhibitory action of cathepsin K and with an efficacy when dosed orally. 

SUMMARY OF THE INVENTION 

[0013] The present inventors have made investigations to develop a compound with an action to selectively inhibit 
w cathepsin K and with a clinical efficacy when administered orally. Consequently, the inventors have found a cyclic amide 
derivative with a non-natural amino acid moiety never found in the conventional inhibitors, as represented by the follow- 
ing general formula I. Thus, the invention has been achieved. 
[001 4] The inventive cyclic amide derivative represented by the general formula: 

O R 2 O 

20 

wherein R 1 represents a substituted alkyl group, a substituted alkenyl group, a substituted amino group, a substituted 
alkoxyl group, a substituted alkylthio group, a substituted carbamoyl group, a substituted sulfonamide group or a sub- 
stituted amide group; the ring A represents a saturated cyclic alkyl group with 5 to 7 carbon atoms or a hetero-atom- 

25 containing saturated heterocyclic group with 3 to 6 carbon atoms; R 2 represents a hydrogen atom, a substituted or 
unsubstituted alkyl group, a substituted or unsubstrtuted aromatic hydrocarbon group or a substituted or unsubstituted 
heterocyclic group; R 3 represents a hydrogen atom, a group represented by the general formula R 4 0- or a group rep- 
resented by the general formula R 5 (R 6 )N-wherein R 4 represents hydrogen atom, a substituted or unsubstituted alkyl 
group, a substituted or unsubstituted aromatic hydrocarbon group or a substituted or unsubstituted heterocyclic group; 

30 R 5 and R 6 may be the same or different and each represents a hydrogen atom, a substituted or unsubstituted alkyl 
group, a substituted or unsubstituted aromatic hydrocarbon group or a substituted or unsubstituted heterocyclic group; 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

35 [0015] The inventive cyclic amide derivative represented by the general formula I is a compound produced by the 
following reaction scheme. 

f~\ OH Ca) h OH 

R'HoOH • ' S hi 



45 
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wherein A, R 1 , R 2 and R 3 are the same as described above. 
[First step] 

5 [0016] The step is a process of producing an alcohol derivative represented by the general formula IV, comprising 
allowing a cyclic carboxylic acid derivative represented by the general formula II to read with an amino alcohol repre- 
sented by the general formula III. The cyclic carboxylic acid derivative represented by the general formula II as one raw 
material of the process is a compound readily produced from commercially available raw material compounds (see the 
reference example below). The amino alcohol represented by the general formula III can be produced from the corre- 

10 sponding aminoaldehyde derivative according to a method described in J. Med. Chem., 37, 2918-2929(1994). The ami- 
noaldehyde derivative can be produced by a known method [see Tetrahedron Letters, 33, 5029-5032(1992); Chem. 
Pharm. Bull., 30, 1921-1924 (1982); Synthesis 1990, 1173-1176; Synthesis 1983, 676-678; Tetrahedron Letters, 33. 
1347-1350 (1992); Chem. Rev., 89, 149-164 (1992)]. 

[0017] In the cyclic carboxylic acid derivative represented by the general formula II, R 1 represents a substituted 

is alkyl group, a substituted alkenyl group, a substituted amino group, a substituted aikoxyl group, a substituted alkylthio 
group, a substituted carbamoyl group, a substituted sulfonamide group or a substituted amide group; the ring A repre- 
sents a saturated cyclic alkyl group with 5 to 7 carbon atoms or a hetero-atom-containing saturated heterocyclic group 
with 3 to 6 carbon atoms, wherein hetero-atom includes for example oxygen atom, sulfur atom or nitrogen atom; and 
the ring A may or may not contain a substituent. 

20 [0018] The alkyl group as R 1 is any of alkyl groups with one to about 12 carbon atoms, linear, branched or cyclic, 
including for example methyl group, ethyl group, n-propyl group, 1-methylethyl group, cyclopropyl group, n-butyl group, 
2-methylpropyl group, 1 -methylpropyl group, 1,1-dimethylethyl group, cyclobutyl group, n-pentyl group, 3-methylbutyl 
group, cyclopentyl group, 2,2-dimethylpropyl group, 1-methylcyclobutyl group, cyclobutyl methyl group, n-hexyl group, 4- 
methylpentyl group, cyclohexyl group, 1-methylcyclopentyl group, cyclopentylmethyl group, (l-methylcyclobutyl)methyl 

25 group, n-heptyl group, 5-methylhexyl group, 4,4-dimethylpentyl group, cycloheptyl group, cyclohexylmethyl group, (1- 
methylcyclopentyl)methyl group, n-octyl group, 6-methylheptyl group, 5,5-dimethylhexyl group, (1-methylcy- 
clohexyl)methyl group, n-nonyl group, 7-methyloctyl group, 6,6-dimethylheptyl group, n-decyl group. 8-methylnonyl 
group, 7,7-dimethyloctyl group, n-indecacyl group, 9-methyldecyl group, 8,8-dimethylnonyl group, n-dodecacyl group, 
10-methylundecacyl group, and 9.9-dimethyldecacyl group. 

30 [001 9] The substituents for such alkyl group include for example hydroxyl group, oxo group, halogen atoms such as 
chlorine, bromine, iodine and fluorine; linear, branched or cyclic alkenyl groups with about 2 to 6 carbon atoms, substi- 
tuted or unsubstituted; substituted or unsubstituted aromatic hydrocarbon groups; substituted or unsubstituted hetero- 
cyclic groups; nitro group; substituted or unsubstituted amino groups; trrf luoromethyl group; substituted or unsubstituted 
sulfonyl groups; substituted aikoxyl groups; substituted alkylthio groups; substituted aryloxy groups; substituted arylthio 

35 groups; acyl groups; alkoxycarbonyl groups; substituted carbamoyl groups, mercapto group and cyano group. 

[0020] Herein, the substituted or unsubstituted aromatic hydrocarbon groups illustrated as the substituents for the 
alkyl group include for example phenyl group, methylphenyl group, methoxyphenyl group, nitrophenyl group, f luorophe- 
nyl group, chlorophenyl group, bromophenyl group, 3,4-dimethoxyphenyl group, and 3,4-methylenedioxyphenyl group; 
the substituted or unsubstituted heterocyclic groups include for example tetrahydrofuran-2-yl group, 1 ,3-dioxolan-2-yl 

40 group, benzodioxolan-2-yl group, 1,3-dioxan-2-yl group, and 3,4-dihydro-2H-pyran-6-yl group; the substituted amino 
groups include for example methylamino group, N,N-dimethylamino group, butylamino group, N,N-dibutylamino group, 
2,2-dimethylethylamino group, cyclohexyl ami no group, phenylamino group, methylphenylamino group, fluorophe- 
nylamino group, chlorophenylamino group, nrtrophenylamino group, N.N-diphenylandno group, naphthylamino group, 
3,4-dimethoxyphenylamino group, 3,4-methylenedioxyphenylamino group, N-methyl-N-phenylamino group, N-methyl- 

45 N-naphthylamino group, pyridylamino group, furylamino group, thienylamino group, quinolylamino group, isoqui- 
nolylamino group, phenyl methyl amino group, fluorophenyl methylamino group, chlorophenylmethylamino group, nitro- 
phenylmethylamino group, naphthylmethyl amino group, 3,4-dimethoxyphenylmethylamino group, and 3,4- 
methylenedioxyphenylmethylamino group; the substituted sulfonyl groups include for example methylsulfonyl group, 
butylsulfonyl group, 2,2-dimethylethylsulfonyl group, cyclohexylsulfonyl group, phenylsulfonyl group, methylphenylsulfo- 

so nyl group, fluorophenylsulfonyl group, chlorophenylsuKonyl group, nitrophenylsulfonyl group, naphthyl sulfonyl group. 
3,4-dimethoxylphenylsulfonyl group, 3.4-methylenedioxyphenylsulfonyl group, pyr idyl sulfonyl group, furylsulfonyl group, 
thienylsulfonyl group, quinolyl sulfonyl group, isoquinolylsulfonyl group, phenylmethylsulfonyl group, f luorophenylmethyl- 
sulfonyl group, chlorophenylmethylsulfonyl group, nrtrophenylmethylsuHbnyl group, naphthylmethylsulfonyl group, 3.4- 
dimethoxyphenylmethylsurfonyl group and 3. 4-methylenedioxyphenylmethyl -sulfonyl group; the substituted aikoxyl 

55 groups include for example methyloxy group, butyloxy group, 2,2-dimethylethyloxy group and cyclohexyloxy group; the 
substituted aryloxy groups include phenyloxy group, methylphenyloxy group, fluorophenyloxy group, chlorophenyloxy 
group, nitrophenyloxy group, naphthyloxy group, 3,4-dimethoxylphenyloxy group, 3,4-methylenedioxyphenyloxy group, 
pyridyloxy group, furyloxy group, thienyloxy group, quinolyloxy group, isoquinolyloxy group, phenyl methyloxy group, 
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fluorophenylmethyloxy group, chlorophenylmethyloxy group, nitrophenylmethyloxy group, naphthylmethyloxy group. 
3,4-dimethoxyphenytmethyloxy group and 3,4-methylenedioxyphenylmethyloxy group; the substituted afkytthio groups 
include for example methylthio group, butylthio group. 2,2-dimethylethylthio group and cyclohexylthio group; the substi- 
tuted arylthio groups include for example phenylthio group, methylphenylthio group, fluorophenylthio group, chlorophe- 

5 nylthio group, nitrophenylthio group, naphthylthio group, 3,4-dimethoxyphenylthio group. 3.4-methylenedioxyphenylthio 
group, pyridylthio group, furylthio group, thienylthio group, quinolyithlo group, isoquinolylthio group, phenylmethylthio 
group, fluorophenylmethylthio group, chlorophenylmethylthio group, nitrophenylmethylthio group, naphthylmethylthio 
group. 3,4«Jimethoxyphenylmethylthio group and 3,4-methylenedioxyphenylmethyrthio group; the substituted car- 
bamoyl groups include for example N-methylcarbamoyl group, N,N<limethylcarbamoyl group, N-butylcarbamoyl group, 

10 N.N-dibutylcarbamoyl group, N-(2,2-dimethylethyl) carbamoyl group, N-cyclohexylcarbamoyl group, N-phenylcar- 
bamoyl group, N-(methylphenyl)carbamoyl group, N-(f luorophenyl)carbamoyl group, N-(chlorophenyl)carbamoyl group, 
N-(nitrophenyl)carbamoyl group, N,N-diphenylcarbamoyl group, N-naphthylcarbamoyl group, N-(3,4-dimethoxyphenyl) 
carbamoyl group, N-(3,4-methylenedioxyphenyl)carbamoyl group, N-methyl-N-phenylcarbamoyl group, N-methyl-N- 
naphthylcarbamoyl group, N-pyridylcarbamoyl group, N-furylcarbamoyl group, N-thienytcarbamoyl group, N-quinolyl- 

15 carbamoyl group, N-isoquinolylcarbamoyl group, N-(phenylmethyl) carbamoyl group, N-(fluorophenylmethyl)carbamoyl 
group, N-(chlorophenylmethyl) carbamoyl group, N-(nitrophenylmethyl)carbamoyl group, N-(naphthylmethyl) carbamoyl 
group, N-(3,4-dimethoxyphenyimethyl)carbamoyl group, and N-(3,4-methylenedioxyphenylmethyl)carbamoyl group. 
[0021] The alkenyl group as R 1 is any of alkenyl groups with about 2 to 6 carbon atoms, linear, branched or cyclic, 
including for example 1 -methyl-1 -propenyl group, 1-methyl-2-propenyl group, 2-methyl-2-propenyl group, ethenyl group, 

20 1 -methylethenyl group, 1 -propenyl group, 2-propenyl group, 1 -butenyl group, 2-butenyl group, 2-pentenyl group, 1 -pen- 
tenyl group, 1,3-butane dienyl group, 1-hexenyl group, 2-hexenyl group, 1,3-pentadienyl group, and 1 ,3-hexadienyl 
group. 

[0022] The substituents for the alkenyl group include the same substituents as those for the alkyt group. 
[0023] Additionally, the substituted amino group as R 1 means a secondary amino group or tertiary amino group, 
25 which has been substituted with various substituents including substituted or unsubstituted aikyl groups, substituted or 
unsubstituted alkenyl groups, substituted or unsubstituted aromatic hydrocarbon groups, or substituted or unsubstituted 
heterocyclic groups. 

[0024] The substituted or unsubstituted alkyl groups and the substituted or unsubstituted alkenyl groups include the 
same groups as those illustrated for R 1 . Additionally, the substituted or unsubstituted aromatic hydrocarbon groups 

30 mean aromatic hydrocarbon groups, monocyclic or polycyclic, which may have a variety of one or more substituents on 
the rings thereof; the substituted or unsubstituted aromatic hydrocarbon groups include for example phenyl group, 
methylphenyl group, dimethylphenyl group, methoxypheny! group, 2,3-dimethoxyphenyl group, 3,4-dimethoxyphenyl 
group, 3,5-dimethoxylphenyl group, 2,3-methylenedioxyphenyl group, 3,4-methylenedioxyphenyl group, nitrophenyl 
group, din'rtrophenyl group, chlorophenyl group, dichlorophenyl group, bromophenyl group, dibromophenyl group, iodo- 

35 phenyl group, fluorophenyl group, 2,3-difluorophenyl group, 3,4-drfluorophenyl group, 3.5-dffluorophenyl group, trifluor- 
omethyiphenyl group. 3-phenoxyphenyl group, 4-phenoxyphenyl group, 4-(1-naphthoxy)phenyl group, 4- 
acetaminophenyl group, 1-naphthyl group and 2-naphthyl group. 

[0025] Still additionally, the substituted or unsubstituted heterocyclic groups mean 5-or 6-membered rings contain- 
ing at least one or more hetero atoms such as nitrogen atom, sulfur atom or oxygen atom as the ring-composing atoms, 

40 wherein the rings may satisfactorily be condensed with benzene ring and may have one or more substituents on the 
rings. The heterocyclic groups include for example pyridyl group, furyl group, thienyl group, indolyl group, quinolyl group, 
isoquinolyl group, benzofuranyl group, benzothienyl group, imidazolyl group, benzimidazolyl group, thiazolyl group, oxa- 
zolyl group, pyrazolyl group, pyrimidyl group, pyrimidinyl group, dioxanyl group, thiazolidinyl group, imidazolidinyl group, 
2-oxotetrahydrofuran-3-yl group, benzothiazolyl group, quinazolyl group, hexahydro-2-azepinon-3-yl group, morpholino 

45 group, thiamorpholino group, pyrrolidine group, piperidino group, piperazino group, perhydro-azepin-1-yl group, perhy- 
dro-4-azaazepin-1-yl group, 4-acetylpiperazino group, 4-propionylpiperazino group, 4-isobutyrylpiperazino group, 4- 
methoxycarbonylpiperazino group, 4-ethoxycarbonylpiperazino group, 4-(2-methyl-2-propyloxycarbonyl)piperazino 
group, 4-methylsulfonylpiperazino group, 4-methoxypiperidino group, 4-ethoxycarbonylpiperidino group, 4-(2-methyl-2- 
propyloxycarbonyl)piperidino group and 1 -benzoyl-piperidin-4-yl group. 

so [0026] The alkoxyl groups as R 1 means oxy groups substituted with an alkyl moiety with about one to 6 carbon 
atoms and include for example methoxy group, ethoxy group, n-propoxy group, 1-methylethoxy group, n-butoxy group, 
2-methylpropoxy group, 1-methylpropoxy group, 2-methyl-2-propoxy group, n-pentyloxy group, 3-methylbutoxy group, 
n-hexyloxy group and 4-methylpentoxy group. 

[0027] Furthermore, the substituted alkoxyl groups include the alkoxyl groups, additionally substituted with various 
55 substituents such as the same substituents for the alkyl group. 

[0028] The alkylthio groups mean thio groups substituted with an alkyl moiety with one to about 6 carbon atoms and 
include for example methylthio group, ethytthio group, n-propylthio group, 1 -methylethylthio group, n-butylthio group, 2- 
methylpropylthio group, 1 -methylpropylthio group, 2-methyl-2-propylthio group, n-pentytthio group, 3-methylbutylthio 
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group, n-hexyfthio group, and 4-methylpentyithio group. 

[0029] The substituted alkytthio groups as R 1 mean alkyfthio groups substituted with various substrtuents including 
the same groups as the substrtuents for the alkyl group. 

[0030] The substituted carbamoyl groups as R 1 include groups wherein various substituents are in substitution at 
s the nitrogen atom in the carbamoyl-binding group, and the groups are represented by the formula R 7 -NHCO- wherein 
the substituent R 7 includes the substituted or unsubstrtuted alkyl groups, the substituted or unsubstrtuted alkenyl 
groups, the substituted or unsubstrtuted amino groups, the substituted or unsubstrtuted aromatic hydrocarbon groups, 
and the substituted or unsubstrtuted heterocyclic groups. 

[0031] The substituted sulfonamide groups as R 1 include groups wherein various substituents are in substitution at 
10 the sulfur atom in the sulfonamide-binding group, and the groups are represented by the formula R 8 *S0 2 NH-. The sub- 
stituent R 8 in substitution at the sulfur atom includes the substituted or unsubstrtuted alkyl groups, the substituted or 
unsubstrtuted alkenyl groups, the substituted or unsubstrtuted amino groups, the substituted or unsubstrtuted aromatic 
hydrocarbon groups, and the substituted or unsubstrtuted heterocyclic groups. 

[0032] The substituted amide groups as R 1 include groups wherein various substituents are in substitution at the 

15 carbon atom in the amide-binding group, and the groups are represented by the formula R 9 -CO-NH-. The substituent 
R 9 in substitution at the carbon atom includes a substituted or unsubstituted alkyl group, a substituted alkoxyl group, 
phenoxy group, 1 -naphthyloxy group, 2-naphthyfoxy group, a substituted or unsubstituted alkenyl group, a substituted 
or unsubstituted amino group, a substituted or unsubstituted aromatic hydrocarbon group, and a substituted or unsub- 
stituted heterocyclic group as defined above. 

20 [0033] Still furthermore, the ring A represents a saturated cyclic alkyl group with 5 to 7 carbon atoms or a hetero- 
atom-containing saturated heterocyclic group with 3 to 6 carbon atoms. The saturated cyclic alkyl group with 5 to 7 car- 
bon atoms includes for example groups derived from cyclopentane, cyclohexane. and cycloheptane. The hetero-atom- 
containing saturated heterocyclic group with 3 to 6 carbon atoms includes groups derived from for example pyrrolidine, 
piperidine, perhydroazepine, oxolane, oxane, oxepane, thiolane, and thiane and thiepane and the hetero-atom includes 

25 for example oxygen atom, sulfur atom and nitrogen atom. The hetero-atom-containing saturated heterocyclic group with 
3 to 6 carbon atoms can be condensed with a benzene ring. The saturated cyclic alkyl group with 5 to 7 carbon atoms 
or the hetero-atom-containing saturated heterocyclic group with 4 to 6 carbon atoms may contain substituents including 
for example hydroxy! group, halogen atoms such as chlorine atom, bromine atom, iodine atom, and fluorine atom; sub- 
stituted or unsubstituted alkyl groups, substituted or unsubstituted aromatic hydrocarbon groups such as phenyl group, 

30 methylphenyl group, and naphthyl group; substituted or unsubstituted heterocyclic groups such as thienyl group, furyl 
group, and pyridyl group; nitro group; substituted or unsubstrtuted amino groups; trrf luoromethyf group; substituted or 
unsubstituted sulfonyl groups; substituted alkoxyl groups; substituted alkytthio groups, acyl groups, alkoxycarbonyl 
groups, substituted carbonyl groups, mercapto group and cyano group. 

[0034] The cyclic carboxylic acid derivative represented by the general formula II includes the following compounds. 

35 

1-[N-(Phenylmethoxycarbonyl)amino]cyclohexane carboxylic acid 
1-[N-(Phenyloxycarbonyl)amino]cyclohexane carboxylic acid 
1-[N-(2-Methylpropyloxycatonyl)amino]cydohexane carboxylic acid 
1-[N-(3,4-Methylenedioxyphenylcarbonyl)amino]cyclohexane carboxylic acid 
40 1 -[N-(Morpholine-4-carbonyl)amino]cyclohexane carboxylic acid 

1 -[N-[1-(Methoxycarbonyl)piperidine-4-carbonyl]amino]cyclohexane carboxylic acid 
1 -Phenylsulfonylmethylcyclohexane carboxylic acid 

1 -[N-[4-(2-Methyl-2-propyloxycarbonyl)piperazine-1 -carbonyl]amino]cyclohexane carboxylic acid 

1 -[N-[4-(Methoxycarbonyl)piperazine-1 -carbonyl]amino]cyclohexane carboxylic acid 
45 1 -[N-(4-Acetylpiperazine-1 -carbonyl)amino]cyclohexane carboxylic acid 

1 -[N-(Phenylsulfonyl)amino]cyclohexane carboxylic acid 

1-[N-(Piperazine-1-carbonyl)amino]cyclohexane carboxylic acid 

1-[N-(Morpholine-4-sulfonyl)amino]cyclohexane carboxylic acid 

1-[N-(4-Acetylpiperazine-1-sulfonyl)amino]cyclohexane carboxylic acid 
so 1 -[N-(Piperazine-1 -sulfonyl)amino]cyclohexane carboxylic acid 

1 -[N-(4-Methylpiperazine-1 -carbonyl)amino]cyclohexane carboxylic acid 

1-[N-(4-Phenylpiperazine-1-carbonyl)amino]cyclohexane carboxylic acid 

1-[N-(4-Methylpiperazine-1-sulfonyl)amino]cyclohexane carboxylic acid 

1 -(N-(4-Phenylpiperazine-1 -sulfonyl)amino]cyclohexane carboxylic acid 
55 1 -[N-(4-Methoxyphenylsulfonyl)amino]cyclohexane carboxylic acid 

1-[N-(4-Nitrophenylsulfonyl)amino]cyclohexane carboxylic acid 

1-[N-(4-Acetaminophenylsulfonyl)amino]cyclohexane carboxylic acid 

1-[N-(Pyridine-3-sulfonyl)amino]cyclohexane carboxylic acid 
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1-[N-(Quinoline-5-suifonyl)amino]cyclohexane carboxylic add 

1-[N-(4-Dimethylaminophenylsulfonyl)amino]cyclohexane carboxylic acid 

1-[N-(5-Acetaminonaphthyl-2-sulfonyl)amino]cyclohexane carboxylic acid 

14N-(5-Dimethylaminonaphthyl-2-sulfonyl)amino]cyclohexane carboxylic acid 
5 1 -[(Morpholine-4-sulfonyl)methyl]cyclohexane carboxylic acid 

1-[(4-Acetylpiperazine-1-sulfonyl)methyl]cyclohexane carboxylic acid 

1-[N-t(4-Ethoxycarbonyl)piperazine-1^rbonyqamino]cyclohexane carboxylic acid 

1 -[N-t(4-Methylsulfonyl)piperazine-1 -carbonyl]amino]cyclohexane carboxylic acid 

1-[N-[(4-lsobutyryl)piperazine-1<aibonyl]amino]cyclohexane carboxylic acid 
10 1 -[N-[(4-Thiamorpholine-4^rbonyl)amino]cyclohexane carboxylic acid 

1 -[N-[(4-Ethoxycarbonyl)piperidine-1 -carbonyl]amino]cyclohexane carboxylic acid 

1-[N-[(4-Acetyl)peibydro-4-azaazepineO<arbonyl]amino]cyclohexane carboxylic acid 

1-[N-K4-Methoxy)piperidine-1-(»rboriyl]amino]cyclohexane carboxylic acid 

1-[N-[N,N-Bis(2-Methoxyethyl)amino-1^rbonyl]amino]cyclohexane carboxylic acid 
75 1 -[N-[[N-(2-Methoxyethyl)-N-methyl]amino-1 -carbonyl]amino]cyclohexane carboxylic acid 

[0035] In the amino alcohol derivative represented by the general formula III, R 2 represents a hydrogen atom, a 
substituted or unsubstituted alkyl group, a substituted or unsubstituted aromatic hydrocarbon group or a substituted or 
unsubstituted heterocyclic group; R 3 represents a hydrogen atom, a group represented by the general formula R 4 0- or 

20 a group represented by the general formula R 5 (R 6 )N-wherein R 4 represents a hydrogen atom, a substituted or unsub- 
stituted alkyl group, a substituted or unsubstituted aromatic hydrocarbon group or a substituted or unsubstituted hete- 
rocyclic group; R 5 and R 6 may be the same or different and each represents a hydrogen atom, a substituted or 
unsubstituted alkyl group, a substituted or unsubstituted aromatic hydrocarbon group or a substituted or unsubstituted 
heterocyclic group. The alkyl group, aromatic hydrocarbon group and heterocyclic group in the amino alcohol derivative 

25 are the same groups as those illustrated for the cyclic carboxylate derivative represented by the general formula II. 
[0036] The amino alcohol derivative represented by the general formula III includes for example the following com- 
pounds. 

(2RS, 3S)-N-Cyclopentyl-3-amino-2-hydroxyheptaneamide 
30 (2RS, 3S)-N-Cyclopentyl-3-amino-2-hydroxy-5-(methylthio)pentaneamide 

(2RS, 3S)-N-Cyclopentyl-3-amino-2-hydroxybutaneamide 

(2RS, 3S)-N-Cyclopentyl-3-amino-2-hydroxy-4-methylpentaneamide 

(2RS, 3S)-3-Amino-2-hydraxyheptaneamide 

(2RS, 3S)-N-Cyclopentylmethyl-3-amino-2-hydroxyheptaneamide 
35 (2RS, 3S)-N-(1 -Methyl-cyclopentylmethyl)-3-amino-2-hydroxyheptaneamide 

(2RS, 3S)-N-2 f 2,-Dimethylpropyl-3-amino-2-hydroxyheptaneamide 

(2RS, 3S)-N-Cyclobutyl-3-amino-2-hydroxy-5-(methylthio)pentamide 

(2RS, 3S)-N-Cyclohexyl-3-amino-2-hydroxy-5-(methylthio)pentaneamide 

(2RS, 3S)-N-Cyclopentylmethyl-3-amino-2-hydroxy-5-(methyIthio)pentaneamide 
40 (2RS, 3S)-N-(1-Methyl-c^clopentylmethyl)-3-amino-2-^droxy-5-(methylthio)pente 

(2RS, 3S)-N-2,2-Dimethylpropyl-3-amino-2-hydroxy-5-(methylthio)pentaneamide 

(2RS, 3S)-N-Cyclopentylmethyl-3-amino-2-hydroxy-4-methylperrtaneamide 

(2RS, 3S)-N-(1-Methyl-<^cloperrtylme^ 

(2RS, 3S)-N-2,2-Dimethylpropyl-3-amino-2-hydroxy-4-methylpentaneamide 
45 (2RS, 3S)-N-Cyclobutyl-3-amino-2-hydroxy-5-methylhexaneamide 

(2RS, 3S)-N-Cyclopentyl-3-amino-2-hydroxy-5-methylhexaneamide 

(2RS, 3S)-N-Cyclohexyl-3-amino-2-hydroxy-5-methylhexaneamide 

(2RS, 3S)-N-Cycloperttylmethyl-3-amino-2-hydroxy-5-methylhexaneamide 

(2RS, 3S)-N-(1-Methyl-cyclopentylmethyl)-3-amino-2-hydroxy-5-methylhexaneamide 
so (2RS, 3S)-N-2 l 2-Dimethylpropyl-3-amino-2-hydroxy-5-methylhexaneamide 

(2RS, 3S)-N-Cyclobutyl-3-amino-2-hydroxy-4-phenylbutaneamide 

(2RS, 3S)-N-Cyclopentyl-3-amino-2-hydroxy-4-phenylbutaneamide 

(2RS, 3S)-N-Cyclohexyl-3-amino-2-hydroxy-4-phenylbutaneamide 

(2RS, 3S)-N-Cyclopentylmethyl-3-amino-2-hydroxy-4-phenylbutaneamide 
55 (2RS, 3S)-N-(1 -Methyl-cyclopentylmethyl)-3-amino-2-hydroxy-4-phenylbutaneamide 

(2RS, 3S)-N-2,2-Dimethylpropyl-3-amino-2-hydroxy-4iDhenylbutaneamide 

[0037] At the present process, the reaction of the amino alcohol derivative represented by the general formula HI 
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with the cyclic carboxylic add derivative represented by the general formula II is preferably carried out in the presence 
of a condensing agent; as the condensing agent, use can be made of carbodiimide reagents, for example dicyclohexy- 
Icarbodiimide, 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide, and isopropylcarbodiimide. At the process, the condens- 
ing agent is used at one to 3 equivalents to the cyclic carboxylic add derivative represented by the general formula II or 

5 the amino alcohol derivative represented by the general formula III, preferably 1 .5 to 2 equivalents thereto for the pro- 
duction at a higher yield. The reaction is preferably carried out in inactive solvents, singly or in combination, including 
for example, halogenated hydrocarbons such as dichloromethane, chloroform and dichloroethane; aromatic hydrocar- 
bons such as benzene, toluene and xylene; ethers such as diethyl ether, dimethoxyethane, tetrahydrofuran, and diox- 
ane; amides such as dimethylformamide and dimethylacetamide; dimethyl sulfoxide and acetonitrile. The reaction 

10 generally proceeds at atmospheric pressure and 50°C to the reflux temperature, but for a higher yield, the reaction is 
facilitated at -10°C to 30°C. Herein, the carboxyl group of the cyclic carboxylic acid derivative represented by the gen- 
eral formula 1 1 at the process may be convened to a variety of reactive derivatives, which are then subjected to this reac- 
tion. 

is [Second step] 

[0038] At the present step, the alcohol derivative represented by the general formula IV can be produced via the 
reaction of the hydroxycarboxylic acid derivative represented by the general formula V with the compound represented 
by the general formula VI. The hydroxycarboxylic acid derivative represented by the general formula V as one raw mate- 

20 rial compound at this step is a compound readily prepared from commercially available raw material compounds (see 
the following reference example). The compound represented by the general formula VI as the other raw material is a 
compound represented by the general formula R 4 -OH or R 5 (R 6 )NH (wherein R 4 , R 5 and R 6 are the same as described 
above). These alcohol compounds, phenol compounds and amine compounds are readily available compounds. 
[0039] The step corresponds to a condensation reaction and can be progressed by using the same condensing 

25 agent as at the first step in the same reaction solvent under the same reaction conditions. 

[Third step] 

[0040] At this step, the cyclic amide derivative represented by the general formula I can be produced by oxidizing 
30 the alcohol derivative represented by the general formula IV as produced at the first or second step. As the oxidation 
reaction at this step, for example, active dimethyl sulfoxide oxidation process can be used. As the oxidizing agent, dime- 
thyl sulfoxide is used, in combination with activating agents such as dicyclohexylcarbodiimide. phosphorus pentaoxide, 
pyridine-sulfur trioxide complex, oxalyl oxide, acetic anhydride, trrfluoroacetic acid. Activated agents is used at an 
amount of one to 12 equivalents to the alcohol derivative represented by the general formula IV. Additionally, the reac- 
35 tion is preferably effected in solvents including halogenated hydrocarbons for example dichloromethane, chloroform, 
and dichloroethane. Dimethyl sulfoxide as the oxidizing agent can be used at an excess amount for allowing dimethyl 
sulfoxide to serve as a solvent. The reaction is carried out at -78°C to 30°C. 

[0041] The compound represented by the following general formula la as recovered at the third step, wherein R 31 
is an alkoxyl group, can be further hydrolyzed to prepare a carboxylic acid derivative represented by the following gen- 
40 eral formula lb to subsequently prepare various cyclic amide derivative compounds represented by the general formula 
I. The reaction scheme is shown below. 



45 




(la) (lb) 



55 

wherein R 1 , R 2 and A are the same as described above; and R 31 is an alkoxyl group. 

[0042] The cyclic amide derivative represented by the general formula I, which is produced by the method 
described above, can be prepared as known acid addition salts or basic salts, for example, for the administration as 
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pharmaceutical agents for humans. The acid addition salts include inorganic salts (for example, with hydrochloric acid, 
sulfuric acid and phosphoric acid) or organic acid salts (for example, with acetic acid, propionic acid, citric acid, tartaric 
acid, malic acid, oxalic acid and methanesulfonic acid); and basic salts include pharmacologically acceptable salts such 
as sodium salt, potassium salt and ammonium salt. 

[Function] 



[0043] The inventive cyclic amide derivative represented by the general formula I exerted a strong inhibitory action 
at a test for assaying the activity to inhibit cathepsin K and was demonstrated to be highly effective when dosed orally. 

10 The effective doses of the compound or pharmacologically acceptable salts thereof to be administered as pharmaceu- 
tical agents to humans vary, depending on the levels of the effective activities and the age and subject disease of a 
patient, but generally, the doses are 0.01 to 100 mg, preferably 0.1 to 50 mg per 1 kg • human body weight per day. 
[0044] For dosing the cyclic amide derivative represented by the general formula I for therapeutic purpose, the 
cyclic amide derivative or one salt thereof is blended as the effective ingredient with pharmaceutical^ acceptable car- 

15 riers such as organic or inorganic excipients in solid or liquid suitable for not only oral dosing but also parenteral closing 
or external use or inhalation, to prepare a pharmaceutical composition. Such pharmaceutical composition may be in for- 
mulation of capsule, tablet, sugar-coated tablet, granule, liquid, suspension, or emulsion or the like, K necessary, auxil- 
iary agents, stabilizers, lubricants, emulsifiers, buffers or other routine additives may be added to the resulting 
formulation. 

20 

[Examples] 



[0045] The invention will now be described in more detail in the following reference examples, examples and test 
examples. 

25 

Reference Example 1 



Synthesis of 1-[N-(phenylmethoxycarbonyl)amino]cyclohexanecarboxylic acid 



30 [0046] 



0 

H 2 N COOH CT^° h COOH 



40 

[0047] 28.6g (0.2mol) of 1 -aminocyclohexanecarboxylic acid was dissolved in 2N-aqueous sodium hydroxide solu- 
tion (1 10 ml) and with stirring under an ice-cooled condition 2N-aqueous sodium hydroxide solution (120ml) and 41g 
(0.24mol) of chloro carbonate phenylmethyl were slowly added dropwise to the above prepared mixture. After one hour, 

45 the reaction mixture was warmed to room temperature and then stirred overnight. The reaction mixture was put into a 
separatory funnel and washed with ethyl acetate so that excess chloro carbonic acid phenylmethyl was removed there- 
from. The reaction mixture was made acid with the addition of 10% hydrochloric acid under an ice-cooled condition and 
extracted with ethyl acetate. The resultant organic extract layer was washed with saturated brine, and then, was dried 
over anhydrous sodium sulfate, and the solvent was distilled away under reduced pressure. Thus, the obtained crystal 

so was washed with ether and 37.2g of the captioned 1-[N-(phenylmethoxycarbonyl)amino]cyclohexanecarboxylic acid 
was obtained in a yield of 67%. 

1 H-NMR (CDCI 3 , 8) : 1 .23 - 1 .39 (7H, m), 1 .39 - 1 .51 (2H, m), 1 .57 - 1 .70 (3H, m). 1 .79 - 1 .97 (2H, m), 1 .98 - 2.13 (2H, 
m), 5.01 (1H, s). 5.2(2H, s), 7.26 - 7.39 (5H, m) 

55 
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Reference Example 2 

Synthesis of 1-lN-(phenyloxycarbonyl)amino]cyclobexanecartx>xylic acid 
5 [0048] 




CkiQ 



H 2 N' XOOH ^ "CT "N" "COOH 

H 



15 

[0049] The same reaction procedure as in Reference Example 1 was repeated except that 3.29g of 1-aminocy- 
clohexanecarboxylic acid and 3.62g of chloro carbonic acid phenylmethyl used in Reference Example 1 was replaced 
by chlorocarbonic acid phenyl, whereby 2.2g of the captioned 1-[N-(phenyloxycarbonyi)amino] cyclohexanecarboxylic 
acid was obtained in a yield of 36%. 

20 

1H-NMR (CDCI 3 . 8) : 1.30 - 1.40(1H, m), 1.40 - 1.60(2H, m), 1.60 - 1.80 (3H, m), 1.90- 2.00(2H, m), 2.10 - 2.20 (2H, 
m), 5.20 (1H, br-s), 7.00 - 7.40 (5H, m) 

Reference Example 3 

25 

Synthesis of 1-[N-(2-metliylpropyloxycailDonyl)amino]cyclohexanecarboxylic acid 
[0050] 

30 

Q I 

H 2 N COOH S ^COOH 



35 




[0051] The same reaction procedure as in Reference Example 1 was repeated except that 3.93g of 1-aminocy- 
40 clohexanecarboxylic acid and chrolocarbonic acid phenylmethyl used in Reference Exmple 1 was replaced by 3.73g of 
chlorocarbonic acid 2-methylpropyl, whereby 3.37g of the cationed 1-[N-(2-methylpropyloxycarbonyl)amino]cyclohex- 
anecarboxylic acid was obtained in a yield of 50%. 

1 H-NMR (CDCI3, 5) : 0.90 (6H, d. J=5Hz), 1 .20- 1 .40 (1 H, m), 1 .40 - 1 .55 (2H, m), 1 .60 - 1 .70 (3H, m), 1 .80 - 2.00 (3H, 
45 m), 2.00 - 2.10 (2H, m), 3.85 (2H. d, J=7Hz), 5.90 (1H, br-s) 



50 



55 
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Reference Example 4 



Synthesis of 1[N-(3. 4-methylenedioxyphenylcarbonyl)amino] cyclobexanecarboxylic acid 



[0052] 



H 2 N COOEt 
• HCI 




0 




N COOH 



[0053] 2.74g (16.5mmol) of 3, 4-methylenedioxybenzoic acid was dissolved in anhydrous dichloromethane and 
then was ice cooled. 4.62 ml (33.0mmol) of triethylamine, 2.53g (16.5mmol) of 1-hydroxybenzotriazole hydrate, 3.57g 
(17.3mmol) of N, N'-dicyclohexylcarbodiimide and 3.20g (16.5mmol) of ethyl 1-aminocyclohexanecarboxylate hydro- 
chloride were successively added to the above reaction mixture and were stined for 18 hours gradually rising the tem- 
perature up to the room temperature. The reaction mixture was concentrated under reduced pressure and was 
dissolved in ethyleacetate, and the insoluble components were removed therefrom by filtration. After the ethyl acetate 
solution was washed successively with 1 N-hydrochloric acid, saturated brine, aqueous solution of saturated sodium 
hydrogen carbonate and saturated brine, the resultant organic layer was dried over anhydrous sodium sulfate, and con- 
centrated under reduced pressure, whereby 5.21g of ethyl 1-[N-(3, 4-methylenedioxyphenylcarbonyl)amino] cyclohex- 
anecarboxylate was obtained. 

[0054] Subsequently, 5.21 g of ethyl 1 -[N-(3, 4-methylenedioxyphenylcarbonyl) amino]cyclohexanecarboxylate syn- 
thesized in the above was dissolved in ethanol, and then, 16ml of aqueous solution of 1 N-sodium hydroxide was added 
dropwise thereto. After making heat reflux for 1 8 hours, the reaction solution was concentrated under reduced pressure. 
The residue thus obtained was dissolved in water and was washed with ether. After the resulting water layer was made 
acid (pH=2) by addition of 4-hydrochloric acid thereto, said layer was extracted with ethylacetate and was washed with 
1 N-hydrochloric acid and saturated brine. The resultant organic layer was dried over anhydrous sodium sulfate, and 
concentrated under reduced pressure, whereby 3.18g of the captioned 1-[N-(3, 4-methylenedioxyphenylcarbo- 
nyl)amino]cyclohexanecarboxylic acid was obtained in a yield of 68%. 

1H-NMR (6, CD 3 OD) : 1.30 - 1.70 (6H, m). 1.85 - 1.98 (2H, m), 2.14 - 2.25 (2H, m), 6.02 (2H, s), 6.87 (1H, d, J=8Hz), 
7.28 (1H, d, J=2Hz), 7.40 (1H, dd, J=8Hz, 2Hz) 

Reference Example 5 

Synthesis of 1-[N-(morpholine-4-carbonyl)amino]cyclohexanecarboxylic acid 



[0056] The same reaction procedure as used in Reference Example 4 was repeated by using 4.36g (21mmol) of 
ethyl 1-aminocyclohexanecarboxylate hydrochloride and 3.15g (21mmol) of morpholine carbonyl chloride, whereby 
1 .8g of the captioned 1-[N-(morpholine-4-cartx)ny0amino]cyclohexanecarbQxylic acid was obtained in a yield of 33%. 

1 H-NMR (8, CDCI3) : 1 .30 - 1 .50 (3H, m), 1 .60 - 1 .80 (3H, m), 1 .90 - 2. 15 (4H, m), 3.26 - 3.50 (4H, m), 3.60 - 3.80 (4H, 



[0055] 
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m), 4.49 (1H,s) 



Reference Example 6 

Synthesis of 1-[N-[1-(2-methyl-2-propyloxycato acid 



[0058] The same reaction procedure as in Reference Example 4 was repeated expect that 3, 4-methylendioxyben- 
zoic acid used in Reference Example 4 was replaced by 6.87g of 1-(2-methyl-2-propy1oxycarbonyl)piperidine>4-carbox- 
ylic acid, whereby 3.8g of the captioned 1-[N-[1-(2-methy1-2-propyloxycarbonyl)piperidine-4- 
carbonyl]amino]cyclohexanecarboxylic acid was obtained in a yield of 70%. 

1H-NMR (CDCI3. 8) : 1.30 - 1.40 (3H, m), 1.50 (9H, m), 1.55 - 1.88 (5H, m), 1.80 - 2.00 (4H, m), 2.00 ■ 2.10 (2H, m), 
2.36 (1 H, tt, J=1 1 .3Hz), 2.60 - 2.80 (2H, m), 4.00 - 4.30 (2H, m), 5.60 (1 H, s) 

Reference Example 7 

Synthesis of 1i3henylsulfonylmethylcyclohexanecarboxylic acid 



[0060] Under air current of nitrogen, anhydrous tetrahydrofuran solution of 1.85ml (13.2mmol) of diisopropylamine 
was cooled in a dry ice-acetone bath, and thereafter 7.23 ml (12mmol) of hexane solution of n-butyllithium was added 
dropwise thereto. After the completion of dropping, the temperature of the reaction mixture was rised to room temper- 
ature and the reaction mixture was stirred for 1 hour and thereafter cooled again in the dry ice-acetone bath, and then, 
anhydrous tetrahydrofuran solution of 1.56g (lO.Ommo!) of cyclohexane carboxylic acid ethyl was added dropwise 
thereto. After stirring for 30 minutes, anhydrous tetrahydrofuran solution of 1.34ml (10mmol) of chloromethylphenyl- 
sutfide was added dropwise to the above reaction mixture and stirred for 18 hours gradually rising the temperature up 
to the room temperature. The reaction mixture was put into aqueous solution of saturated ammoniumchroride and 
extruded with ethyl acetate. Further, ethyl acetate layer was washed successively with 1 N-hydrochloric acid, saturated 
brine, aqueous solution of saturated sodium hydrogen carbonate and saturated brine. The resultant organic layer was 
dried over anhydrous sodiumsuHate and concentrated under reduced pressure, whereby 1.79g of ethyl 1 -phenylsulfo- 
nylmethylcyclohexanecatboxylate was obtained. 

[0061 ] Subsequently, 1 28g (4.60mmol) of the ethyl 1 -phenylsulfonylmethylcyclohexanecarboxylate was dissolved 
in 3ml of acetic acid and 1 .78ml of 30% hydrogenperoxide water was gradually added dropwise thereto. After heating 
reflux for 30 minutes, the reaction mixture was put into iced water and extracted with ether and dried over anhydrous 
sodiumsulfate and concentrated under reduced pressure, whereby 1.43g of ethyl 1-phenylsulfonyl-methylcyclohexane 



[0057] 




[0059] 
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carboxylate was obtained. 

[0062] Further, 1 .43g (4.6mmol) of the ethyl 1 -phenylsulfonylmethylcyclohexanecarboxylate and 1 .52g (23.0mmol) 
of potassium hydroxide were dissolved in aqueous solution of 90% ethanol. After heating reflux for 18 hours, the reac- 
tion mixture was concentrated under reduced pressure. The obtained residue was dissolved in water and washed with 
s ether. The resulting water layer was made acid (pH=2) by the addition of 4N-hydrochloric acid thereto and then 
extracted with ethyl acetate and washed with 1 N-hydrochloric acid and saturated brine. The obtained organic layer was 
dried over anhyrous sodiumsulfate and concentrated under reduced pressure, whereby l.22g of the captioned 1-phe- 
nylsulfonylmethylcyclohexanecarboxylic acid was obtained in a yield of 60%. 

10 1H-NMR (8, CDCI 3 ) : 1.35- 1.68 (4H, m), 1.68 - 1.80 <2H, m), 2.02 - 2.15 (2H, m), 3.56 (2H, s), 7.52 - 7.70 (3H, m), 
7.90 - 8.00 (2H, m) 

Reference Example 8 

15 Synthesis of 1 -[N-[4-(2-methyl-2-propyloxycaroonyl)piperazine-1 -carbonyl] amino] cyclohexanecarboxylic acid 
[0063] 



0 



o 

f^NH f^N^N^COOH 



30 [0064] The same reaction procedure used in the reference of Tetrahedron Letters. Vol 135 839-842, 1994 was 
made. 15.78g (84.7mmol) of 1-(t-butoxycarbonylamino)piperazine, 6.85ml (84.7mmol) of pyridine and 15.1ml 
(84.7mmol) of diisopropylethylamine were dissolved in 200ml of anhydrous toluene and then carbonic acid gas was 
intromited for 1 hour under -10°C. The reaction solution was added to 80ml of toluene solution of 10.6ml (84.7mmol) 
of thionylchloride being cooled under -10°C and stined for 1 hour. The reaction solution was added to 0.1 N hydrochloric 

35 acid and the toluene layer was separated out. The reaction mixture was dried over anhydride sodium sulfate and con- 
centrated under reduced pressure. These crystals thus obtained were washed with hexane, whereby 13.7g of 4-(2- 
methyl-2-propyloxycarbonyl)piperazine-1 -carbonylchloride was obtained. 

[0065] Subsequently, 6.39g (25.71 mmol) of 4-(t-butoxycart50xylicamino)piperazinecarbonylchloride synthesized in 
the above, 5g (21.43mmol) of benzyl aminocyclohexanecarboxylate and 3.58ml (25.71 mol) of triethylamine were dis- 

40 solved in 100ml of anhydrous teterahydrofuran and stirred for 18 hours under 50°C. After concentrating the reaction 
solution, the residue was dissolved in 1 N hydrochloride-ethyl acetate solution and then the ethyl acetate layer was sep- 
arated out. After completion of drying over anhydride sodium sulfate, the reaction mixture was concentrated under 
reduced pressure. The residue thus obtained was separated out by the column chromatography, whereby 7g of phenyl- 
methyl 1-[N-[4-(2-methyl-2-propyloxycart)onyO was obtained. 

45 [0066] Further, 4.3g (9.65mmol) of the above phenylmethyl 1-[N-[4-(2-methyl-2-propyloxycarbonyl)piperazine-1- 
carbonyQamino]cyclohexanecarboxylate was dissolved in 200ml of ethanol and 400mg of 10% palladium carbon was 
suspended thereinto and under air current of hydrogen stirred for 15 hours. The insoluble components were removed 
from the reaction mixture by filtration. The filtrate was concentrated under reduced pressure, whereby 3.25g of the cap- 
tioned 1 -[N-[4-(2-methyl-2-propyloxycarbonyl)piperazine-1 -carbonyl]amino]cyclohexanecarboxylic acid was obtained in 

so a yield of 45 %. 

1 H-NMR (CD3OD, 8) : 1.30-1.40 (1H, m), 1 .46 (9H, s), 1 .50 - 1 .70 (6H, m), 1 .75 - 1 .90 (2H, m), 2.00- 2.10 (2H, m), 3.3 
- 3.5 (8H, m) 

55 
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Reference Example 9 



Synthesis of HN^4-(methoxycarbonyl)piperazine-1-carbonyl]amino]cyclohexanecarboxylic acid 



[0067] 



f^N N COOBn 




f^ljl N COOH 
O 





[0068] 2.5g (5.6mmol) of phenylmethyl 1-[N-[4-(2-methyl-2-propyloxyrarbonyl) piperazine-1-carbo- 
nyl]amino]cyclohexanecarboxylate synthesized in Reference Example 8 was dissolved in ethyl acetate and 14ml 
(56mmol) of 4N hydrogenchloride-ethyl acetate solution (56mmol) was added to the above prepared mixture under 0°C 
and stirred for 3 hours at the room temperature. After completion of concentration of the reaction solution, the reaction 
solution was dissolved in 1 N hydrochloric acid and washed with ethyl acetate. The water layer was separated out and 
was made into pH 9 with the addition of sodium carbonate and extracted three times with chloroform. TTie chloroform 
layer was dried over anhydrous sodium sulfate and concentrated under reduced pressure, whereby 1 ,7g of phenylme- 
thyl 1 -[N-(piperazine-1 -carbonyl)amino]cyclohexanecarboxylate was obtained. 

[0069] Subsequently, 0.98ml (2.83mmol) of the phenylmethyl 1-[N-(piperazine-1-carbonyl)amino]cyclohexanecar- 
boxylate and 0.39ml (2.83mmol) of triethylamine were dissolved in 20ml of anhydrous methylenechloride and then 
0.21ml (2.83mmol) of chloromethylcarbonate was added to the above prepared mixture and stirred for 12 hours at the 
room temperature. The reaction solution was successively washed with 1N hydrochloric acid, saturated sodium hydro- 
gen-carbonate solution and saturated brine, and dried over anhydrous sodium sulfate and concentrated under reduced 
pressure, whereby 1.12g of phenylmethyl 1-[N-[4-(methoxycartx)nyl)piperazine-1-carbonyl]amino]cyclohexanecarbox- 
ylate was obtained. 

[0070] Further, the same reaction procedure as in Example 8 was repeated by using 1 . 1 2g (2.77mmol) of the phe- 
nylmethyl 1-[N-[4-(methoxycarbony0piperazine-1<arbonyl]amino]cyclohexanecarboxylate, whereby 0.8g of the cap- 
tioned l-[N-[4-(methoxycarbony1)piperaz^ acid was obtained in a yield of 
78%. 

1H-NMR (CDCI 3 , 6) : 1.30 - 1.50 (3H, m), 1.60 - 1.70 (3H, m), 1.80 ■ 1.90 (2H, m), 2.00- 2.10 (2H, m), 3.40 - 3.50 (4H, 
m), 3.50 - 3.60 (4H, m), 3.75 (3H, s), 5.15 (2H, s) 

Reference Example 10 

Synthesis of 1-[N-(4-acetylpiperazine-1 -carbonyl)amino]cyclohexanecarboxylic acid 



[0072] The same reaction procedure as in Reference Example 9 was repeated except that chlorocarbonic acid 



[0071] 
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methyl used in Reference Example 9 was replaced by 1.32g of acetic anhydride, whereby 2.3g of the captioned 1-[N- 
(4-acetylpiperazine-1-carbonyl)amino]cyclohexanecarboxylic acid was obtained in a yield of 59%. 

1H-NMR (CD3SOCD3, 8) :1.10 - 1.20 (1H, m), 1.40- 1.70 (7H, m), 1.90- 2.10 (5H, m), 3.20- 3.50 (8H, m), 6.37 (1H, s) 

5 

Reference Example 1 1 

Synthesis of (2RS, 3S)-N-(2-methyl-2-propyl)-3-amino-2-hydroxy heptanamide 
10 [0073] 




[0074] 40g (200mmol) of (S)-2-[N-(2-methyl-2-propyloxycarbonyl)amino]hexanol was dissolved in 300ml of anhy- 
25 drous methylenechroride, 34g (400mmol) of acetone cyanhydrin and 12.1g (120mmol) of triethylamine were added to 
the above-prepared reaction solution, followed by stirring for one night. 

The reaction solution was concentrated under reduced pressure. The residue thus obtained was washed with 300ml of 
ether in addition to distilled water and dried over anhydride sodium sulfate and concentrated under reduced pressure. 
The residue was separated out by silica gel column chromatography, whereby 38.7g of (2RS, 3S)-2-hydroxy-3-[N-(2- 
30 methyl-2-propyloxycarbonyl)amino]heptanenitrile was obtained. 

[0075] Subsequently, to 260ml of dioxane solution of 38.7g (160mmol) of the (2RS. 3S)-2-hydroxy-3-[N-(2-methyl- 

2- propyloxycarbonyl)amino]heptanenitrile, 133ml of concentrated hydrochloric acid was added thereto and was stirred 
under the reflux condition. After 3 hours, the reaction solution was concentrated under reduced pressure. 100ml of dis- 
tilled water and 100ml of dioxane were added to the residue. 100ml of dioxane of 70g (319mmol) of di- tert-butyl car- 

35 boxylate was added dropwise to the above-prepared reaction mixture under 0°C. After completion of dropping, the 
reaction solution was warmed to the room temperature and then stirred overnight. The reaction solution was concen- 
trated under reduced pressure. The residue thus obtained was washed with ether in addition to distilled water. The 
organic layer was extracted with aqueous solution of 1 N sodium hydroxide and this water layer thus obtained was mixed 
with the water layer previously obtained. The mixed water layers was adjusted to be acid (pH 2 degree) with the addition 

40 of potassium hydrogensulfate and was extracted with ethyl acetate. The organic layer was washed with 50% brine and 
dried over anhydrous magnesium sulfate and concentrated under reduced pressure, whereby 36.2g of (2RS, 3S)-2- 
hydroxy-3-[N-(2-methyl-2-propyloxy-carbonyl)amino]heptanecarboxylic acid was obtained. 

[0076] Further, 1.32g (5mmol) of the captioned (2RS, 3S)-2-hydroxy-3-[N-(2-methyl-2-propyloxycarbo- 
nyl)amino]heptanecarboxylic acid, 0.37g (5mmol) of tert-butyl amine and 0.81 g (6mmol) of 1 -hydroxybenzotriazole 

45 hydrate were dissolved in 50mol of anhydrous methyl enechloride and then under air current of nitrogen, 1 . 1 5g (6mmol) 
of l-ethyl-3-(3-dimethylaninopropyl)carbodiimide hydrochloride was added under 0°C. Thereafter, the reaction solution 
was warmed to the room temperature and stirred overnight. The reaction solution was concentrated under reduced 
pressure. The residue thus obtained was dissolved in 1 00ml of ethyl acetate and washed successively with water, 1 0% 
aqueous solution of potassium hydrogensulfate, aqueous solution of saturated sodium hydrogen carbonate and satu- 

50 rated brine and then dried over anihydrous magnesium sulfate and concentrated under reduced pressure. The residue 
was separated out by silica gel column chromatography, whereby 0.74g of (2RS, 3S)-N-(2-methyl-2-propyl)-2-hydroxy- 

3- [N-(2-methyl-2-propyloxycarbonyl)amino]heptanamide was otained in a yield of 47%. 

[0077] Furthermore. 0.74g (2.33mmol) of the (2RS, 3S)-N-2-methyl-2-propyl)-2-hydroxy-3-[N-(2-methyl-2-propy- 
loxycarbonyl)amino]heptanamkJe was dissolved in 50ml of 4N hydrogen chloride-ethyle acetate solution and was left 
55 alone. After 2 hours, the reaction solution was concentrated under reduced pressure. The residue thus obtained was 
washed with ether in addition to 100ml of distilled water thereto. The water layer was adjusted to be pH 9 degree with 
addition of potassium carbonate and extracted with ethyl acetate. The organic layer was dried over anhydrous magne- 
sium sulfate and concentrated under reduced pressure, whereby 0.27g of the captioned (2RS. 3S)-N-(2-methyl-2-pro- 
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pyl)-3-amino-2-hydroxyheptanamide was obtained in a yield of 15%. 

1 H-NMR (CDCI 3 . 6) : 0. 89 - 0.92 (3H, m), 1 .21 - 1 .44 (4H, m), 1 .37 (9H, s). 1 .58 - 1 .63 (2H, m), 3.05 (1/2H, s). 3.31 
3.34 (1/2H, m), 3.70 (1/2H, d. J=3Hz), 3.76 (1/2H, d, J=5Hz), 7.06 (1/2H, s). 7.35 (1/2H, s) 

5 

Reference Example 12 

Synthesis of (2RS, 3S)-N-cyclopentyl-3-amino-2-hydroxyheptanamide 
10 [0078] 

H ?H H 



15 



so 



^ I < fc < 6 t> 



[0079] The same reaction procedure as in Reference Example 1 1 was repeated except that t-butytamine employed 
in Reference Example 1 1 was replaced by 2.70g of the cycloperrtylamine, whereby 6.22g of the captioned (2RS, 3S)- 
25 N-cyclopentyl-3-amino-2-hydroxyheptanamide was obtained in a yield of 55%. 

1 H-NMR (CDCI3, 6) : 0.90 (3/2H, t, J=7Hz), 0.91 (3/2H, t, J=7Hz), 1.22 - 1.48 (7H, m), 1.53 - 1.74 (5H, m), 1.92 - 2.03 
(2H, m), 3.04 - 3.13 (1/2H f m), 3.30 - 3.35 (1/2H, m), 3.78 (1/2H, d, J=3Hz), 3.88 (1/2H, d, 
J=5Hz), 4.16 - 4.25 (1H, m), 7.1 1 (1/2H, d, J=7Hz), 7.42(1/2, d, J=7Hz) 

30 

Reference Example 13 

Synthesis of (2RS, 3S)-N-cyclopentyl-3-amino-2-hydroxy-5-(methylthio) pentanamide 
35 [0080] 

H 0H H 

>r O Y N_CHO ^ H.N^N 

1 o < ^ 0 <y 

45 



[0081] The same reaction procedure as in Reference Example 12 was repeated except that (S)-2-[N-(2-methyl-2- 
propyloxycarbonyl)amino] hexanol used in Reference Example 12 was replaced by 7.53g of (S)-2-[N-(2-methyl-2-pro- 
50 pyloxycarbonyl) amino] -4-(methylthio)butanol, whereby 3.22g of the captioned (2RS, 3S)-N-cyclopentyl-3-amino-2- 
hydroxy-5-(methylthio)pentanamide was obtained in a yield of 42 %. 

1 H-NMR (CDC1 3 , 8) : 1.34- 1.47 (2H, m), 1.54- 1.75 (5H, m), 1.91 - 2.05 (3H, m), 2.10 (3/2H, s). 2.1 1 (3/2H, s), 2.52 - 
2.69 (2H, m), 3.13 - 3.20 (1/2H, m), 3.40 - 3.46 (1/2H, m), 3.81 (1/2H, d, J=3Hz), 3.83 (1/2H, d, 
55 J=5Hz), 4.16 • 4.26 (1H, m), 7.09 (1/2H, d, J=7Hz), 7.43 (1/2H, d, J-7Hz) 
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Reference Example 14 



Synthesis of (2RS. 3S)-N-cyclopentyl-3-amino-2-hydroxybutanamide 



5 [0082] 



w 





15 



[0083] The same reaction procedure as in Reference Example 12 was repeated except that (S)-2-[N-(2-methyl-2- 
propyloxycarbonyl)amino]hexanol used in Reference Example 12 was replaced by 14.33g of (S)-2-[N-(2-methyl-2-pro- 
pyloxycarbonyl) amino]propanol, whereby 6.95g of the captioned (2RS, 3S)-N-cyclopentyl-3-amino-2-hydroxybutana- 
mide was obtained in a yield of 45%. 



1H-NMR (CDC1 3 , 6) : 1.05 (3/2H, d, J =7Hz), 1.15 (3/2H, d, J = 7Hz), 1.35 - 1.50 (2H, m), 1.55 - 1.76 (4H, m), 1.90 - 
2.10 (2H, m), 3.31 - 3.41 (1/2H, m), 3.48 - 3.52 (1/2H, m), 3.74 (1/2H, d, J=3Hz), 3.87 (1/2H, d, 
J=5Hz), 4.13 - 4.29 (1H, m), 7.18 (1/2H, d. J=8Hz), 7.25 (1/2H, d. J=8Hz) 

25 Reference Example 1 5 

Synthesis of (2RS. 3S)-N-cyclopentyl-3-amino-2-hydoxy-4-methylpentanamide 



40 [0085] The same reaction procedure as in Reference Example 1 1 was repeated except that (S)-2-[N-(2-methyl-2- 
propyioxycarbony1)amino] hexanal used in Reference Example 11 was replaced by 20. 13 g of (S)-2-[N-(2-methyl-2- 
propyloxycarbonyi) amino]-4-methylbutanal, whereby 4.71 g of the captioned (2RS, 3S)-N-cycloperrtyl-3-amino-2- 
hydoxy-4-methylpentanamide was obtained in a yield of 22%. 

45 1H-NMR (CDCI3, 8) : 0.87 (3H, d. J =7Hz), 0.94 (3H, d, J=7Hz), 1.30 - 2.10 (7H, m), 2.12 - 2.28 (1/2H, m), 2.60 • 2.67 
(1/2H, m), 3.09 (1H, dd, J=7Hz, 2Hz), 3.70 (1/2H, d, J=8Hz), 3.91 (1H, d, J=2Hz), 4.15 - 4.28 
(3/2H, m), 6.87 (1/2H, br-s). 8.37 (1/2H, br-s) 



20 



[0084] 



30 



35 




50 



55 
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Reference Example 16 



Synthesis of (2RS, 3S)-3-amino-2-hydroxyheptanamide 



[0086] 




OH 




[0087] The same reaction procedure as in Reference Example 1 1 was repeated except that (S)-2-[N-(2-methyl-2- 
propyloxycarbonyl)amino]hexanal used in Reference Example 1 1 was replaced by 27.4g of (S)-2-[N-(2-phenylmethox- 
ycarbonyl)amino] hexanal, whereby 27.7g of (2RS, 3S)-[3-(N-phenylmehoxycarbonyl)amino]-2-hydroxyheptanenitrile 
was obtained. 

[0088] Subsequently, 20.1 g (72.9mmol) of the (2RS, 3S)-[3-(N-phenylmethoxycarbony)amino]-2-hydroxyheptanen- 
itrile was dissolved in mixted solvent containing of dimethylsulfoxide and ethanol and then 73.6ml of aqueous solution 
of 1 N-sodium hydroxide and 15m! of aqueous solution of 30% hydrogen peroxide were successively added dropwise 
under an ice-cooled condition and stirred for one hour. The reaction solution was put away to ethyl acetate and washed 
successively with 1 N hyrochloric acid, saturated sodium haydrogen carbonate and saturated brine, and then was dried 
over anhydrous sodium sulfate and the residue was distilled away under reduced pressure. Thus obtained crystals were 
washed with mixed solvent cotaining ether-hexane, whereby 17.57g of (2RS, 3S)-[3-(N-phenylmethoxycarbo- 
nyl)amino]-2-hydroxyheptanamide was obtained. 

[0089] Further, 17.6g (59.7mmol) of the (2RS, 3S)-[3-(N-phenylmethoxycarbonyl)amino]-2-hydroxyheptanamide 
was dissolved in methanol and was stirred at 40°C for two days under air current of hydrogen with addition of 1 .7g of 
1 0% palladium-activated carbon. 1 0% palladium-activated carbon was removed by the seliite f {Iteration and the filtrate 
was concentrated under reduced pressure, whereby 7.82g of the captioned (2RS, 3S)-3-amino-2-hydroxyheptanamide 
was obtained in a yield of 67%. 

1H-NMR (CDC1 3 , 8) : 0.91 (3H. t, J=5Hz), 1.10 - 1.82 (6H, m), 2.96 - 3.08 (1H, m), 3.87 (1H, d, J=6Hz), 5.62 (1H, br- 
s), 7.50 (1H, br-s) 

Reference Example 17 

Synthesis of (2RS, 3S)-2-hydroxy-3-[N-[1-[N-(morpholine-4-carbonyl)amino] cyclohexanecartx>nyl]amino]heptanoic 
acid 



[0090] 
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[0091] To 13.1g (50mmol) of (2RS, 3S)-2-hydroxy-3-[N-(2-methyl-2-propyloxycarbonyi)amino]heFrtanoic acid syn- 
thesized in accordance with the method described in Reference Example 1 1 and 100ml of suspension of dimethylfor- 
mamide of 6.3g (75mmol) of sodium hydrogen carbonate, 20ml of dimethylformamide solution of 9.4g (55mmol) of 
benzyl bromide was addred and stirred at the room temperature for 18 hours. The reaction solution was added with 

5 ethyl acetate and washed with water twice and washed with saturated brine once. The resultant organic extracted layer 
was dried over anhyrous sodium sulfate and then the solvent was distilled away under reduced pressure, whereby the 
crude product of phenylmethyl (2RS, 3S)-2-hydroxy-3-[N-(2-methyi-2-propyloxycarbonyl) amino]heptanoate was 
obtained. To the obtained phenylmethyl (2RS, 3S)-2-hydroxy-3-[N-(2-methyl-2-propyloxycarbonyl)amino]heptanoate, 
100ml of 4N hydrogen chloride- ethyl acetate were added and was left alone at room temperature for one hour and 

jo thereafter the reaction solution was concentrated under reduced pressure. The residue was dissolved in water and 
washed with diethyl ether twice and the water layer was made basic with addition of sodium carbonate and was 
extracted with ethyl acetate three times. The organic layer was washed with saturated brine and dried over anhydrous 
sodium sulfate and, the solvent was distilled away from the reaction mixture under reduced pressure, whereby 9.3g of 
phenylmethyl (2RS, 3S)-3-amino-2-hydroxyheptanoate was obtained. 

15 [0092] Subsequently, under ice-cooled condition, to 9.3g (37mmol) of phenylmethyl (2RS, 3S)-3-amino-2-hydroxy- 
heptanoate , 9.5g (37mmol) of 1-[N-(morpho1ine-4-carbonyl) amino]cyclohexanecarboxylic acid synthesized in Refer- 
ence Example 5 and 6.0g (45mmol) of 1-hydroxybenzotriazole in 100ml of dichloromethane, 8.5g (45mmol) of 1-ethyl- 
3-(3-dimethylaminopropyl)carbodiimide hydrochloride was added and then was stirred at the room temperature for 18 
hours. The reaction solution was concentrated under reduced pressure. The residue was washed successively with 

20 water, aqueous solution of 1 0% of potassium hydrogensulfate, aqueous solution of saturated sodium hydrogen-carbon- 
ate and saturated brine in addition of ethyl acetate. The organic layer was dried over anhydrous sodium sulfate and the 
solvent was distilled away from the reaction mixture under reduced pressure. The residue was purified by the silicagel 
column chromatography, whereby 16.8g of phenylmethyl (2RS, 3S)-2-hydroxy-3-[N-[1-[N-(morpholine-4-carbo- 
nyl)amino]cyclohexanecarbonyl]amino] heptanoate was obtained. 

25 [0093] Futher, to methanol 1 00ml solution of 1 6.8g (34mmol) of the above phenylmethyl (2RS, 3S)-2-hydroxy-3-[N- 
[1-[N-(morpholine-4-carbonyl)amino] cydohexanecarbonyl]amino]heptanoate, 1.5g of 10% palladium carbon was 
added under haydrogen atmosphere and was stined at the room temperature for two hours. After insoluble components 
of the reaction solution were removed by filtration, the filtrate was concentrated under reduced pressure, whereby I3.6g 
of the captioned (2RS, 3S)-2-hydroxy-3-[N-[1-[N-(morpholine-4-carbonyl)amino] cyclohexanecarbonyl]amino]hepta- 

30 noic add was obtained in a yield of 68%. 

1 H-NMR (CDC1 3 , 6) : 0.90 (3H, t, J=7Hz), 1 .16 - 1 .43 (8H, m), 1 .51 - 2.1 9 (8H, m), 3.33 - 3.45 (4H, m), 3.64 - 3.74 (4H, 
m), 4.11 - 4.29 (1H, m), 4.30 - 4.40 (1H, m), 4.88 (1/2H, br-s), 5.07 (1/2H, br-s). 6.65 (1/2H, d, 
J=7Hz), 7.31 (1/2H, d. J=7Hz) 

35 

Reference Example 18 

Synthesis of methyl (2RS, 3S)-3-amino-2-hydroxyheptanoate 
40 [0094] 

H OH OH 

>f°Y N >^COOH H * N ^COOMe 



50 



[0095] The same reaction procedure for synthesizing of phenylmethyl (2RS, 3S)-3-amino-2-hydroxyheptanoate as 
in Reference Example 17 was repeated except that benzyl bromide used in Reference Example 17 was replaced by 
55 579mg of methyl iodide, whereby 683mg of the captioned methyl (2RS. 3S)-3-amino-2-hydroxyheptanoate was 
obtained in a yield of 91%. 

1 H-NMR (CDCI3. 6) : 0.85 - 0.96 (3H, m). 1.24 - 1.50 (6H, m), 3.01 - 3.09 (1H, m), 3.80 (3/2H, s). 3.81 (3/2H, s), 4.09 
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(1/2H, d. J=2Hz), 4.17 (1/2H, d. J=4Hz) 
Reference Example 19 

Synthesis of 1-{N-(phenylsulfonyl)amino]cyclohexanecarboxylic acid 
[0096] 



o 

II 

H 2 N' XOOEt |Py|'N "COOH 

HCI ' 





[0097] The same reaction procedure as in Reference Example 5 was repeated except that 4-morpholinecarbonyl 
chloride used in Reference Example 5 was replaced by 3 52g of benzenesulfonyl chloride, whereby 3.04g of the cap- 
tioned 1-[N-(phenylsulfonyl)amino]cyclohexanecarboxylic acid was obtained in a yield of 54%. 

1H-NMR (CDC1 3 , 8) : 1.09 - 1.49 (6H, m), 1.81 - 1.96 (4H, m), 4.97 (1H, s), 7.46 - 7.61 (3H, m), 7.90 (2H, dd, J=8Hz, 
2Hz) 

Example 1 

Synthesis of N-[(S)-1 ,2-dioxo-1 -N-(2-methyl-2-propyl)amino-3-hepty0-1 -[N-(morpholine-4-carbonyl)amino]cyclohex- 
anecarboxamide 

[0098] 



OH H 



H 9 H 



O H o < o ^ 



[0099] 0.26g (1.26mmol) of 1-[N-(morpholine-4-carbonyl)amino]cyclohexanecarboxylic acid (1.26mmol), 0.27g 
(1 .26mmol) of (2RS, 3S)-N-(2-methyl-2-propyl)-3-amino-2-hydroxyheptanamide and 0.24g (1 .5mmol) of 1 -hydroxyben- 
zotriazole were dissolved in 15 ml of anhydrous methylen chloride and then, under air current of nitrogen, 0.29g 
(1 .5mmol) of 1 -ethyl-3-(3-dimethylaminopropyl)carbodiimide was added thereto at 0°C. Thereafter, the reaction solution 
was warmed to the room temperature and stirred overnight. The reaction solution was concentrated under reduced con- 
dition. The residue thus obtained was dissolved in 1 00ml of ethyl acetate and washed successively with water, aqueous 
solution of 10% potassium hydrogensulfate, aqueous solution of saturated sodium hydrogencarbonte and saturated 
brine. After drying over anhydrous magnesium sulfate, the reaction mixture was concentrated under reduced pressure. 
The residue was separated out with the silicagel column chromatography, whereby 0.35g of N-[(2RS, 3S)-2-hydroxy*1 - 
[N-(2-methyl-2-propyl)amino]- 1-oxo was 
obtained. 

1H-NMR (CDCI3, 8) : 0.86 - 0.89 (3H, m), 1.24 - 1.31 (6H, m), 1.35 (9H, s), 1.50 - 2.11 (10H, m), 3.31 - 3.41 (4H, m), 
3.69 - 3.71 (4H, m), 3.92 - 3.99 (1H, m), 4.09 - 4.16 (1H, m), 4.67 (1/2H, s), 4.79 (1/2H, s), 5.12 
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(1/2H, d, J=6Hz), 5.27 (1/2H. s). 6.67 (1/2H, s), 6.82 (1H, s), 7.16 (1/2H, d. J=7Hz) 

[0100] Subsequently, to 0.35g (0.78mmol) of N-[(2RS. 3S)-2-hydroxy-1-[N-(2-methyl-2-propyl)amino]-1-oxo-3-h^- 
tyl]-1-[N-(morpholine-4- carbonyl)amino]cyclohexane carboxamide, 5ml of anhydrous dimethylsulfoxide, 0.47g 
(4.68mmol) of triethylamine and 5ml of anhydrous methylene chloride were added and then, under nitrogen air current, 
3ml of anhydrous dimethylsulfoxide (3ml) solution of 0.75g (4.6mmol) of pyridine sulfurtrioxide complex salt was added 
dropwise thereto at 0°C. After completion of dropping, the reaction solution was warmed to the room temperature and 
stirred. 2 hours later, the reaction solution was extracted with ethyl acetate with addition of iced-water. The organic layer 
was washed successively with aqueous solution of 1 0% citric acid, aqueous solution of saturated sodium hydrogen car- 
bonate and saturated brine and dried over anhydrous sodium sulfate and then was concentrated under reduced pres- 
sure. The residue thus obtained was stirred with addition of ether. 3 hours later, the crystals were separated from the 
reaction mixture by filtration, whereby 0.1 7g of the captioned N-[(S)-1,2-dioxo-1-N-(2-methyl-2-propyl)amino-3-heptyl]- 
1-[N-(morpholine-4-carbonyt)amino]cyclohexanecarboxamide was obtained in a yield of 29%. 



1H-NMR(CDC1 3 ,6): 



IR (v, KBr, cm 1 ) : 
Revalues : 



Used TLC plates : 
Used Developing Solvent: 
Rf : 



0.88 (3H, t, J=7Hz), 1.26- 1 .42 (15H, m), 1.61 - 1.65 (5H, m), 1.86 - 2.13 (5H, m), 3.39 (4H, 

t, J=5Hz), 3.72 (4H, t, J=5Hz), 4.45 (1H, s), 5.18 (1H, ddd, J=4Hz, 7Hz, 9Hz), 6.73 (1H, s), 

7.88(1H,d.J=7Hz) 

3328, 2931, 1662, 1641, 1517 

An analysis of the thin-Iyer chromatography was made under the condition mentioned 
below: Further, Rf value described in the following Examples was measured under the 
same condition. 

HPTLC plates RP-18F254s of Merck Company. 

Acetonitrile : Water = 7:3 

0.52 



Example 2 



Synthesis of N-[(S)-1-(N-cyclopentylamino)-1 ,2-dioxo-3-heptyO-1-[N-(morpholine-4-carbonyi)amino]cyclohexanecar- 
boxamide 



[0101] 



OH H 



[0102] The same procedure as in Example 1 was repeated except that (2RS, 3S)-N-( 2-methyl-2-propyl)-3-amino- 

2- hydroxyheptanamide used in Example 1 was replaced by 0.45g of (2RS, 3S)-N-cyclopentyl-3-amino-2-hyroxyheptan- 
amide synthesized in Reference Example 12, whereby 0.54g of the captioned N-[(S)-1-(N-cydopentylamino)-1,2-dioxo- 

3- heptyl]-1-[N-(morphbline-4-carbonyl)amino] cyclohexanecarboxamide was obtained in a yield of 58%. 

1 H-NMR (CDC1 3 . 8) : 0.88 (3H, t. J=7Hz), 1 .20 - 1 .55 (9H, m), 1 .55 - 1 .80 (8H, m), 1 .80 - 2.08 (5H, m), 2.08 - 2.18 (2H, 
m), 3.39 (4H, t, J=5Hz), 3.72 (4H, t, J=5Hz), 4.10 - 4.21 (1H, m), 4.46 (1H, s). 5.15 - 5.25 (1H, 
m), 6.81 (1H, d, J=7Hz), 7.92(1 H, d, J=7Hz) 

IR (v, KBr, cm 1 ) : 3340, 2864, 1840, 1812, 1364 

Rf : 0.56 
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Example 3 

Synthesis of N-[(S)-1 -(N-cyclopentylanino)-l ,2-dioxo-3-hepty1]-1 -[N-(phenylmethoxycart3onylamino)amino]cyclohex- 
anecarboxamide 

[0103] 




[0104] The same procedure as in Reference Example 2 was repeated except that 1-[N-(morphline-4-carbo- 
nyl)amino]cyclohexanecarboxylic acid used in Reference Example 2 was replaced by 555 mg of 1-[N-(phenylmethoxy- 
carbonyl)amino] cyclohexanecarboxylic acid , whereby 721mg of the captioned N-[(S)-1-(N-cyclopentylamino)-1.2- 
dioxo-3-heptyl]-1-[N-(phenylmethoxycarbonylamino)amino] cyclohexanecarboxamide was obtained in a yield of 74%. 

1H-NMR (CDC1 3 , 6) : 0.87 (3H, t, J=7 Hz), 1.22 - 1.51 (9H, m), 1.52 - 1.76 (9H, m), 1.82 - 2.10 (6H, m), 4.10 • 4.22 

(1H, m) ( 4.92 (1H, s), 5.11 (2H, s), 5.16 - 5.24 (1H, m), 6.79 (1H, br-s), 7.23 - 7.42 (6H, m) 
IR (v, KBr, cm 1 ) : 3344, 1648 
Rf : 0.26 

Example 4 

Synthesis of N-[(S)-1 -(N-cyclopentylamino)-l ,2-dioxo-3-heptyl]-1 -[N-(3,4-methylenedioxyphenylcarbo- 
nyl)amino]cyclohexanecarboxamide 

[0105] 




[0106] The same reaction procedure as in Example 2 was repeated except that the 1 -[N-(morpholine-4-carbo- 
nyl)amino]cyclohexanecarboxylic acid used in Exampl 2 was replaced by 583mg of 1 -[N-3, 4-m ethyl enedioxyphenylcar- 
bonyl)amino] cyclohexane carboxylic acid shown in Reference Example 4, whereby 489mg of the captioned N-[(S)-1 - 
(N^yclopentylaminoH ,2<Jioxo-3-heptylH -(N^^ 
was obtained in a yield of 49%. 

1 H-NMR (CDCI3, 6) : 0.87 (3H, t, J=7Hz), 1 .23 - 1 .54 (9H, m), 1 .56 - 1 .74 (9H, m), 1 .92 - 2.05 (4H, m), 2.21 - 2.30 (2H, 
m), 4.08 - 4.17 (1H, m), 5.18 - 5.24 (1H. m), 5.95 (1H, s), 6.04 (2H. s), 6.79 (1 H, d, J=8Hz), 6.85 
(1H, d, J=8Hz), 7.26 (1H, d, J=2Hz), 7.31 (1H, dd, J=8Hz, 2Hz), 7.82 (1H, d, J=7Hz) 

IRfv.KBr.cm' 1 ): 3332,1652 



22 



EP 1008 592 A2 

Rf : 0.38 
Example 5 

Synthesis of N-[(S)-1 -(N-cyclopenty!amino)-1 ,2<lioxo-3-heptyl]-1 -[N-[(4-methoxycarbonyl)piperazine-1 -carbo- 
nyl]amino]cyclohexanecarboxamide 

[0107] 

0H H 9 I J H V H 



\ O MeO^N^ H O \ o ky 




Y 
o 



[0108] The same reaction procedure as in Example 1 was repeated except that the 1-[N-(morpholine-4-carbo- 
nyl)amino]cyctohexanecarboxylic add used in Example 1 was replaced by 244mg of 1 -[N-[4-(methoxycarbonyl)pipera- 
zine-1-carbonyOamino] cyclohexanecarboxylic acid synthesized in Reference Example 9, whereby 168mg of the 
captioned N-[(S)-1 -(N-cydopentylamino)-l ,2-dioxo-3-heptyl]-1 -[N-[(4-methoxycarbonyl)piperazine-1 -carbo- 

nyl]amino]cyclohexanecarboxamide was obtained in a yield of 32%. 

1H-IMMR (CDC1 3 , 5) : 0.88 (3H, t, J=7Hz), 1.20- 1.52 (8H, m), 1.52 - 1.80 (10H, m), 1.80 - 2.10 (6H, m), 3.30 - 3.45 
(4H, m), 3.53 (4H, br-s), 3.73 (3H, s). 4.10 - 4.20 (1H, m), 4.49 (1H. s), 5.16-5.20 (1H, m), 6.81 
(1H, d. J=8Hz), 7.86 (1H, d, J=7Hz) 

IR (v , KBr, cm 1 ) : 3684, 3300. 1656, 1374 

Rf : 0.55 

Example 6 

Synthesis of N-[(S)-1 -(N-cyclopentylamino)-1 ,2-dioxo-3-heptyl]-1 -[N-[(4-acetyl)piperazine-1 -carbonyl]amino]cyclohex- 
anecarboxamide 

[0109] 

OH H 

h 2 n v^y n . r >r V" v V" 

< O U Me_N. J H & < <?, IJ> 




[0110] The same reaction procedure as in Example 2 was repeated except that the 1-[N-(morpholine-4-carbo- 
nyl)amino]cyclohexanecarboxylic acid used in Example 2 was replaced by 0. 32 g of a 1-[N-(4-acetylpiperazine-1-car- 
bonyl)amino] cyclohexanecarboxylic acid synthesized in Reference Example 10, whereby 0. 26 g of the captioned N- 
[(S)-1 -(N-cyclopentylamino)-l ,2-dioxo-3-heptyl]-1 -[N-[(4-acetyl)piperazine-1 -carbonyl]amino]cyclohexanecarboxam- 
ide was obtained in a yield of 50%. 

1H-NMR (CDCI3. 6) : 0.87 (3H, t. J=7Hz). 1.20 - 2.10 (24H, m), 2.12 (3H ( s), 3.35 - 3.45 (2H, m), 3.45 - 3.60 (4H, m), 
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3.62 - 3.72 (2H, m), 4.10 - 4.20 (1H, m), 4.50 (1H, s), 5.15 - 5.21 (1H, m), 6.81 (1H, d, J=7Hz), 
7.78 (1H, d, J=7Hz) 
Rf : 0.63 

5 Example 7 

Synthesis of N-[(S)-1 - (N-cyclopentylami no) - 1 ,2-dioxo-5-(methylthio)-3-pentyl]-1 -[N-[(4-methoxycarbonyl)piperazine-1 - 
carbonyt]amino] cyclohexanecarboxamide 

w [0111] 



15 



20 



OH h °LJh°H 

s x o ^ 



25 [01 1 2] The same reaction procedure as in the Example 5 was repeated except that the (2RS. 3S)-N-cyclopentyl-3- 
amino-2-hydroxyheptanamide used in Example 5 was replaced by 384 mg of the (2RS, 3S)-N-cyclopentyl-3-amino-2- 
hydroxy-5-(methylthjo)pentanamide synthesized in Reference Example 13, whereby 166mg of the captioned N-[(S)-1 - 
(N-cyclopenty!amino)-1 ,2-dioxo-5-(methylthio)-3-pentyl]-1 -[N-[(4-methoxycarbonyl)piperazine-1 -carbo- 
nyl]amino]cyclohexanecarboxamide was obtained in a yield of 21%. 

30 

1H-NMR (CDC1 3 , 8) : 1.25 - 1.50 (6H, m), 1.55 - 1.78 (6H, m), 1.84 - 2.18 (7H, m), 2.04 (3H, s), 2.30 • 2.42 (1H, m), 
2.50 - 2.60 (2H. m), 3.32 - 3.42 (4H, m), 3.53 (4H. br-s), 3.73 (3H, s), 4.10 - 4.21 (1H, m), 4.50 
(1 H, s). 5.20 - 5.28 (1 H, m), 6.80 (1 H, d, J=8Hz), 7.93 (1 H, d, J=7Hz) 

IR (v, KBr, cm* 1 ) : 3356, 2332, 1870, 1472, 1374 
35 Rf : 0.60 

Example 8 

Synthesis of N-[(S)-1-(N-cyclopentylamino)-1 ,2-dioxo-5-(methylthio)-3-pentyI]-1 -[N-(morpholine-4-carbonyl) 
40 amino]cyclohexanecarboxamide 

[0113] 



45 



50 



OH H 



O H o ^ o Ly 



[0114] The same reaction procedure as in Example 2 was repeated except that the (2RS, 3S)-N-cyc1opentyl-3- 
amino-2-hydroxypentanamide used in Example 2 was replaced by 370 mg of (2RS, 3S)-N-cyclopentyl-3-amino- 
hydorxy-5-(methylthio) pentanamide synthesized in Reference Example 13, whereby 360mg of the captioned N-[(S)-1- 
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(N-cyclopentyf amino)- 1 ,2<liaxo-5-(methylthio)-3-pentyl]-1 -[N-(morpholine-4-carbonyl) aminojcyclohexanecarboxam- 
ide was obtained in a yield of 50%. 

1H-NMR (CDCI3, 6) : 1.25 - 1.55 (6H, m). 1.55 - 1.82 (6H, m), 1.82 - 2.20 (7H, m), 2.05 (3H. s), 2.31 - 2.42 (1H, m), 
5 2.52 - 2.61 (2H, m), 3.39 (4H, t. J=5Hz), 3.72 (4H, t. J=5Hz), 4.10-4.22 (1H, m), 4.52 (1H, s), 

5.20 - 5.28 (1H, m), 6.81 (1H, d. J=8Hz), 7.97 (1H, d. J=7Hz) 
IR (v, KBr, cm' 1 ) : 3728, 2332, 1730, 1338, 1224 
Rf : 0.67 

10 Example 9 

Synthesis of N-[(S)-1-(N-cyclopentylamino)-1 ,2Hjioxo-5-methylthio-3-pentylJ-1-[N-(phenylmethoxycarbo- 
nyl)amino]cyclohexanecarboxamide 

15 [0115] 



20 



25 




30 [01 1 6] The same reaction procedure as in Example 7 was repeated except that the 1 -[N-[4-(methoxycarbonyl)pip- 
erazine- 1 -carbonyf]amino]cyclohexanecarboxylic acid used in Example 7 was replaced by 832mg of 1 - [N-(phenylmeth- 
oxycarbonyljamino] cyclohexanecarboxlic acid synthesized in Reference Example 1, whereby 200mg of the captioned 
N-[(S)-1 -(N-cyclopentylamino)-l ,2-dioxo-5-methylthio-3-pentyl]-1 -[N-(phenylmethoxycarbonyl)amino]cyclohexanecar- 
boxamide was obtained in a yield of 29%. 

35 

1H-NMR (CDCI3, 6) : 1.31 - 1.48 (5H, m), 1.61 - 1.72 (7H, m), 1.86 ■ 2.10 (10H, m), 2.30- 2.41 (1H, m), 2.51 (2H, s), 
4.12 - 4.19 (1H, m), 4.96 (1H,s), 5.11 (2H, s), 5.24 (1H, d, J=5Hz), 6.78 (1H, d. J=6Hz), 7.33 - 
7.45 (6H, m) 
JR (v, KBr, cm' 1 ) : 3326, 1693, 1660, 1517 
40 Rf : 0.36 
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Example 10 

Synthesis of N-[(S)-1-(N-cyclopentylamino)-1,2Klioxo-5-methylthio-3-pentyO-1*[N-(3, 4-methylenedioxyphenylcarbo- 
nyl)amino]cyclohexanecartx)xamide 

[0117] 




[0118] The same reaction procedure as in Example 4 was repeated except that the (2RS, 3S)-N-cyclopentyl-3- 
amino-2-hydroxyheptanamide used in Example 4 was replaced by 246 mg of (2RS. 3S)-N-cyclopentyl-3-amino-2- 
hydoroxy-5-(methylthio) pentanamide synthesized in Reference Example 13, whereby 11 8mg of the captioned N-[(S)- 
1 -(N-cyclopentylamino)-l ,2-dioxo-5-methylthio-3-pentyl]-1 -[N-(3,4-methylenedioxyphenylcarbonyl)amino]cyclohex- 
anecarboxamide was obtained in a yield of 23%. 

1H-NMR (CDC1 3 , 8) : 1.31 - 1.76 (12H, m), 1.91 -2.17 (5H, m), 2.03 (3H, s), 2.20 - 2.41 (3H, m), 2.56 (2H, t. J=7Hz), 
4.09 - 4.19 (1 H, m), 5.24 - 5.31 (1 H, m), 5.99 (1 H, s). 6.05 (2H, s), 6.79 (1 H, d. J=7Hz), 6.85 (1 H, 
d. J=8Hz), 7.26 (1H, d, J=2Hz), 7.31 (1H, dd, J=8Hz, 2Hz), 7.90 (1H, d. J=7Hz) 

IR(v, KBr.cm" 1 ): 3320,1660 

Rf : 0.49 

Example 11 

Synthesis of N-[(S)-1 -[N-(cyclopentyl)amino]-1 ,2-dioxo-5-methylthio-3-pentyl]-1 -(N-(phenyloxycarbo- 
nyl)amino]cyclohexanecarboxamide 

[0119] 




[0120] The same reaction procedure as in Example 7 was repeated except that the 1 -[N-[4-(methoxycarbonyl)pip- 
erazine-1-carbonyt]amino]cyclohexane carboxylic acid used in Example 7 was replaced by 263mg of 1-[N-(phenytoxy- 
carbonyl)amino] cyclohexanecarboxylic acid synthesized in Reference Example 2, whereby 160mg of the captioned N- 
[(S)-1 - [N-(cyclopentyl)amino]-1 ,2-dioxo-5-methylthio-3-pentyl]-1 -[N-(phenyloxycarbonyl)amino]cyclohexanecarboxa- 
mide was obtained in a yield of 34%. 

1H-NMR (CDCI3, 8) : 1.34 - 1.70 (12H, m), 1.89- 2.16 (10H, m), 2.35 ■ 2.39 (1H, m), 2.53 (2H, t. J=7Hz), 4.12 - 4.17 
(1H, m), 5.24 - 5.27 (2H, m), 6.79 (1H, d, J=8Hz), 7.14 - 7.22 (3H, m), 7.34 - 7.38 (2H, m), 7.53 
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(1H,d, J=6Hz) 

IR (v, KBr, cm' 1 ) : 3305, 2937, 1727, 1658, 1530, 1490, 1454, 1251, 1201, 1162 
Rf : 0.38 

Example 12 

Synthesis of N-[ (S)-1-(N<ydopentylamino)-1,2<iioxo^ 
nyl)amino]cyclohexanecartx)xamide 

[0121] 



? H H |j Ij H ]? H 



[0122] The same reaction procedure as in Example 1 0 was repeated except that the 1 -[N-(3, 4-methylenedioxyphe- 
nylcartx>nyl)amino]cyclohexanecarboxylic acid used in Example 10 was replaced by 243 mg of 1-[N-(2-methylpropy- 
loxycarbonyQamino] cyclohexanecarboxylic add synthesized in Reference Example 3, whereby 133 mg of the 
captioned N-[ (S)-1 -(N-cyclopentylamino)-l ,2-dioxo-5-methylthio-3-pentyl]-1 -[N-(2-methy1propyloxycarbo- 
nyl)amino]cyclohexanecarboxamide was obtained in a yield of 28%. 

1H-NMR (CDC1 3 . 8) : 0.93 (6H, d. J=7Hz), 1.13 - 1.51 (5H, m), 1.55 - 1.76 (7H, m), 1.81 - 2.17 (8H, m), 2.05 (3H, s), 
2.31 - 2.42 (1H, m), 2.54 (2H, t, J=7Hz), 3.85 (2H, d, J=7Hz), 4.12 - 4.23 (1H, m), 4.85 (1H, s), 
5.23 - 5.30 (1H, m), 6.79 (1H, d, J=7Hz), 7.52 (1H, br-s) 

IR (v, KBr, cm" 1 ) : 3344,1658 

Rf : 0.31 

Example 13 

Synthesis of N-[(S)-1-(N-cyclopentylamino)-1, 2<lioxo-3-butyl]-1-[N-(rnorpholine*4-carbonyl)amino]cyclohexanecar- 
boxamide 

[0123] 



OH 



tile O 



H VI JH Y H 




k/ CL J H O Me O 



[0124] The same reaction procedure as in Example 2 was repeated except that the (2RS, 3S)-N-cyclopentyl-3- 
amino-2-hydroxyheptanamide used in Example 2 was replaced by 373 mg of (2RS. 3S)-N-cyclopentyl-3-amino-2- 
hydroxybutanamide synthesized in Reference Example 14, whereby 163 mg of the captioned N-[(S)-1-(N- 
cyclopentylamino)-1 , 2-dioxo-3-butyl]-1-[N-(morpholine-4-carbonyl)amino] cyclohexanecarboxamide was obtained in a 
yield of 39%. 

1H-NMR (CDCI3, 6) : 1.14- 1.50 (3H, m), 1.44 (3H, d. J=7Hz), 1.45 - 1.80 (10H, m), 1.80 - 2.15 (5H, m), 3.33 - 3.42 
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(4H, m), 3.62 - 3.80 (4H, m), 4.07 - 4.23 (1H, m), 4.44 (1H, s). 5.16 - 5.27 (1H, m), 6.81 (1H, d, 

J=8Hz), 7.81 (1H,d,J=7Hz) 
IR (v, KBr, cm" 1 ) : 3756. 3356, 2364, 1740, 1336 
Rf : 0.76 

Example 14 

Synthesis of N-[(S)-1 -(N-cycopentylamino)-l ,2-dioxo-3-butyl]-1 -[N-fS^-methylenedioxycartonyOaminolcyclohexane- 
carboxamide 

[0125] 




[0126] The same reaction procedure as in Example 4 was repeated except that the (2RS, 3S)-N-cyclopentyl-3- 
amino-2-hydroxyheptanamido used in Example 4 was replaced by 373 mg of (2RS, 3S)-N-cyclopentyl-3-amino-2- 
hydroxybutanamide synthesized in Reference Example 14, whereby 97mg of the captioned N-[(S)-l-(N-cyco- 
pentylamino)-1 ,2-dioxo-3-buty1]-1 -[N-(3, 4-methylenedioxycarbonyl)amino] cydohexanecarboxamide was obtained in a 
yield of 21%. 

1H-NMR (CDC1 3 , 6) : 1.24 - 1.52 (4H, m), 1.45 (3H, d. J=7Hz), 1.53 - 1.78 (8H, m), 1.90 - 2.05 (4H, m), 2.20 - 2.30 
(2H, m), 4.09 - 4.20 (1 H, m), 5.20 - 5.30 (1 H, m), 5.94 (1 H, s), 6.05 (2H, s), 6.79 (1 H, d. J=8Hz), 
6.85 (1H, d, J=8Hz), 7.28 (1H, d, J=2Hz), 7.31 (1H, dd, J=8Hz, 2Hz), 7.76 (1H, d. J=7Hz) 

IR (v, KBr, cm 1 ) : 3756. 3076, 2356, 1730, 1358 

Rf : 0.60 

Example 15 

Synthesis of N-[(S)-1 -(N-cyclopentylamino)-l ,2-dioxo-4-methyl-3-pentyl]-1 -[N-(morpholine-4-carbo- 
nyl)amino]cyclohexanecarboxamide 

[0127] 

OH H o rj H O H 

h * n yVyA r ASVVVs 
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[01 28] The same reaction procedure as in Example 1 was repeated except that the (2RS, 3S)-N-(2-metyl-2-propyl)- 
3-amino-2-hydroxyheptanamide used in Example 1 was replaced by 268mg of (2RS, 3S)-N-cyclopentyl-3-amino-2- 
hydroxy-4-methytpentanamide synthesized in Reference Example 15, whereby 253mg of the captioned N-[(S)-1-(N- 

cydoperrtylamino)-1,2<Jioxo^-methyl-3-peityn-H was 
obtained in a yield of 56%. 

1H-NMR (CDC1 3 , 6) : 0.84 (3H, d, J=7Hz), 1.01 (3H, d. J=7Hz), 1.28 - 1.50 (5H, m), 1.55 - 1.76 (7H, m), 1.86 - 2.18 
(6H, m), 2.35 - 2.48 (1H, m), 3.39 (4H, t, J=5Hz), 3.72 (5H, t, J=5Hz), 4.10 - 4.22 (1H, m), 4.45 
(1H, s), 5.15 (1H, dd, J=8Hz, 8Hz), 6.82 (1H, d. J=8Hz). 8.03 (1H, d, J=8Hz) 
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IR (v, KBr, cm 1 ) : 3808. 2860. 1730. 1454, 1394, 1338. 1300 
Rf : 0.56 

Example 16 

Synthesis of N-[(S)-1-(N-cyc1opentylamino)-1 , 2-dioxo-4-m ethyl -3-pentyl]-1-[N-(3 f 4-methylenedioxyphenylcarbo- 
nyi)amino]cyclohexanecarboxamide 

[0129] 




[0130] The same reaction procedure as in Example 4 was repeated except that the (2RS, 3S)-N-cyclopenty1-3- 
amino-2-hydroxyheptaneamide used in Example 4 was replaced by 268mg of (2RS, 3S)-N-cyclopentyl-3-amino-2- 
hydroxy-4-methylpentanamide synthesized by Reference Example 15, whereby 82mg of the captioned N-[(S)-1-(N- 

cyclopentylamino)-1,2<liaxo^-methyi-3-pemyO-1-W 
mide was obtained in a yield of 1 7%. 

1H-NMR (CDC1 3 , 6) : 0.83 (3H, d, J=7Hz), 1.01 (3H, d, J=7Hz), 1.30 - 1.52 (5H, m), 1.52 - 1.77 (7H, m), 1.90 - 2.05 
(4H, m), 2.22 - 2.31 (2H, m), 2.38 - 2.48 (1H, m), 4.07 - 4.16 (1H, m). 5.18 (1H, dd. J=8Hz. 8Hz), 
5.94 (1H, s), 6.05 (2H, s), 6.80 (1H, d, J=8Hz) t 6.86 (1H, d, J=8Hz), 7.27 (1H, d, J=8Hz), 7.31 
(1 H, dd, J=8Hz t 2Hz), 7.92 (1 H, d, J=8Hz) 

IR (v, KBr, cm 1 ) : 3404, 2872, 2248, 1726, 1608. 1392. 1360 

Rf : 0.37 

Example 17 

Synthesis of N-[(S)-1-(N-cyclopentylamino)-1 ,2<Jioxo-4-methyl-3i)entyl]-1-[N-[(4^ 
onyl]amino]cyclohexanecartx)xamide 

[0131] 



?H H 

H 2 N_^N 




[0132] The same reaction procedure as in Example 5 was repeated except that the (2RS. 3S)-N-cyclopentyl-3- 
amino-2-hydroxyheptanamide used in Example 5 was replaced by 268mg of (2RS. 3S)-N-cyclopenty1-3-amino- 2- 
hydroxy-4-methylpentanamide synthesized in Reference Example 15, whereby 279mg of the captioned N-[(S)-1-(N- 
cyclopentylamino)-1 ,2-dioxo-4-methyl-3-penty0-1 -[N-[(4-methoxycarbonyl)piperazine-1 -carbony1]amino]cydohexane- 
carboxamide was obtained in a yield of 55%. 

1H-NMR (CDCI 3 . 6) : 0.83 (3H, d, J=7Hz). 1.01 (3H, d, J=7Hz), 1.25 - 1.48 (5H, m) , 1.45 - 1.76 (7H, m), 1.87 - 2.20 
(6H, m), 2.34 - 2.45 (1H, m), 3.34 - 3.47 (4H, m), 3.53 (4H, br-s), 3.73 (3H, s), 4.10 - 4.20 (1H, 
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m), 4.46 (1H, s), 5.15 (1H, dd, J=8Hz, 8Hz), 6.81 (1H, d, J=8Hz), 7.96 (1H, d, J=8Hz) 
IR (v, KBr, cm" 1 ) : 3804, 3420, 2868, 1408. 1374, 1288. 1 192 
Rf : 0.53 

Example 18 

Synthesis of N-[(S)-1 -amino-1 ,2-dioxo-4-methy1-3-hepty1]-1 -[N-(morpho!ine-4-carbonyl)amino]cyclohexanecarboxam- 
ide 

[0133] 



OH 



NH 5 



H 



H O \ o 



[0134] The same reaction procedure as in Example 1 was repeated except that the (2RS, 3S)-N-(2-methyl-2-pro- 
pyl)-3-amino-2-hydroxyheptanamide used in Example 1 was replaced by 0.77g of (2RS. 3S)-3-amino-2-hydroxyheptan- 
amide synthesized in Reference Example 16. whereby 279mg of N-[(S)-1 -amino- 1,2-dioxo-4-methyl-3-heptyl]-1-[N- 
(morpho!ine-4-carbonyl)amino]cyclohexanecarboxamide was obtained in a yield of 51%. 

1H-NMR (CDCI 3 , 6) : 0.88 (3H, t, J=7Hz), 1.20-1 .45 (7H, m), 1.57 - 1.80 (4H, m), 1.80 - 2.00 (3H, m). 2.02 - 2.18 (2H, 
m). 3.39 (4H, t. J=5Hz), 3.72 (4H, t, J=5Hz), 4.49 (1H. s), 5.10 - 5.18 (1H, m), 5.54 (1H, s), 6.76 
(1H. s). 7.98(1 H, d,J=6Hz) 

IR (v, KBr, orf 1 ) : 3356, 2936, 1696, 1670, 1650, 1524, 1258 

Rf : 0.87 

Example19 

Synthesis of N-[(S)-1 -amino-1 ,2-dioxo-3-heptyl]-1 -[N-(phenylmetoxycarbonyJ)amino]cyclohexanecarboxamide 
[0135] 




[0136] The same reaction procedure as in Example 3 was repeated except that the (2RS, 3S)-N-cyclopentyl-3- 
amino-2-hydroxyheptanamide used in Example 3 was replaced by 0.64g of (2RS, 3S)-3-amino-2-hydroxyheptanamide 
synthesized in Reference Example 16, whereby 0.7g of N-[(S N-[(S)-1 -amino-1, 2-dioxo-3-heptyQ-1-[N-(phenylmetoxy- 
carbonyl)amino]cyclohexanecarboxamide was obtained in a yield of 66%. 

1H-NMR (CDCI3, 5) : 0.87 (3H, t, J=7Hz), 1 .20 - 1.50 (7H, m), 1.50 - 1.70 (4H, m), 1.80- 1.98 (3H, m), 1.98-2.12 (2H, 
m), 4.95 (1H, s), 5.1 1 (2H, s). 5.1 1 - 5.22 (1 H. m), 5.45 (1H, s), 6.71 (1 H, s). 7.20 - 7.45 (6H. m) 
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IR (v, KBr, cm' 1 ) : 3448. 3304, 2936, 1722, 1678, 1530, 1248 
Rf : 0.57 

Example20 

Synthesis of N-[(S)-1 -amino- 1 ,2-dioxo-3-heptyO-1-[N-(3,4-me%len^ 
mide 

[0137] 



15 




[0138] The same reaction procedure as in Example 4 was repeated except that the (2RS, 3S)-N-cyclopentyl-3- 
amino-2-hydroxyheptanamide used in Example 4 was replaced by 0.64g of (2RS, 3S)-3-amino-2-hydroxyheptanamide 
25 synthesized in Reference Example 16, whereby 0.7g of N-[(S)-1-amino-1,2-dioxo-3-heptyl]-1-[N-(3,4-methylendioxy- 
phenylcarbonyl)amino)cyclohexanecarboxamide was obtained in a yield of 45%. 

1H-NMR (CDCI 3 , 8) : 0.87 (3H, t, J=7Hz), 1.20 - 1.55 (7H t m), 1.60-1.80 (4H, m), 1.85 - 2.10 (3H, m), 2.18-2.35 (2H t 
m), 5.12 - 5.22 (1H, m), 5.42 (1H, s). 5.96 (1H, s), 6.05 (2H, s). 6.72(1 H, s), 6.85 (1H, d. J=8Hz). 
30 7.27 (1 H, s), 7.30 (1 H, dd, J=8Hz, 2Hz). 7.89 (1 H, d, J=6Hz) 

IR (v, KBr, cm 1 ) : 3320, 2936, 1658. 1486, 1260, 1038 
Rf : 0.70 

Example21 

35 

Synthesis of N-[(S)-1-amino-1,2-dioxo-3-heptyl]-1-(phenylsulfbnylmethyl) cyclohexanecarboxamide 
[0139] 



45 




[0140] The same reaction procedure as in Example 1 8 was repeated except that the-1 -[N-(3,4-methylendioxyphe- 
nylcarbonyl)amino]cyclohexanecarboxylic acid used in Example 18 was replaced by 1.1 2g of 1 -(phenylsulfbnylme- 
thyl)cyclohexanecarboxylic acid synthesized in Reference Example 7, whereby 1.05g of N-[(S)-1-amino-1,2-dioxo-3- 
55 heptyQ-1 -(phenylsulfonylmethyl)cydohexanecarboxamide was obtained in a yield of 62%. 

1H-NMR (CDCI3, 8) : 0.90 (3H, t, J=7Hz), 1.20 - 1.70 (10H. m), 1.70 ■ 1.95 (3H, m), 1.95 - 2.10 (3H, m), 3.47 (2H, s), 
5.15 - 5.25 (1H, m), 5.60 (1H, s). 6.80 (1H, s). 6.82 (1H, d. J=7Hz), 7.53 (2H, t, J= 8Hz), 7.62 
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IR(v, KBr.cm 1 ): 
Rf : 



(1 H, t, J=7Hz), 7.89 (2H, d ( J=7Hz) 
3352, 2936. 1698, 1520. 1308. 1150, 600 
0.64 



Example 22 



Synthesis of N-[(S)-1 -amino-1,2-dioxo-3-heptyl]-1 -[N-[(2-methyl-2-propyloxycartDonyl)piperidine-4-carbo- 
nyl]amino]cyclohexanecarboxamide 



[0141] 



OH 

H 2 N>.^k^NH 2 




1 o 




[0142] The same reaction procedure as in Example 1 was repeated except that the 1-[N-(morpho1ine-4-carbo- 
nyl)amino]cyclohexanecartx>xylic acid used in Example 1 was replaced by 1.06g of 1-[N-[1-[(2-methy-2-propyloxycarb- 
onyl)piperidine-4-carbonyI]amino]cyclohexanecarboxylic acid, and (2RS, 3S)-N-(2-methyl-2-propyt)-3-amino-2- 
hydroxyheptanamide used in Example 1 was replaced by 0.48g of (2RS, 3S)-3-amino-2-hydraxyheptanamide synthe- 
sized in Reference Example 16, whereby 0.73g of N-[(S)-1-amino-1,2<lioxo-3-heptyl]0-[N-[(2-methyl-2-propyioxycarb- 
onyl)piperidine-4-carbonyQamino]cyclohexanecarboxamide was obtained in a yield of 49%. 

1H-NMR (CDCI 3 . 6) : 0.88 (3H. t. J=7Hz). 1.20 - 1.50 (6H. m), 1.46 (9H. s). 1.60 - 1.80 (7H, m), 1.80 - 2.00 (5H. m). 

2.10 - 2.20 (2H, m), 2.30 (1 H. tt, J-1 1, 3Hz), 2.70 - 2.90 (2H. m), 4.10 - 4.30 (2H. m), 5.10 - 5.20 
(1H, m), 5.43 (1H, s). 5.47 (1H, br-s), 6.73 (1H. br-s), 7.77 (1H, d. J=5Hz) 

IR (v. KBr, cm" 1 ) : 3448. 3316. 2940. 2860. 1670. 1528, 1 172 

Rf : 0.62 



Synthesis of N-[S)-1 -amino- 1 ,2-diaxo-3-heptyl]-1 -[N-[4-(2-methyl-2-propyloxycarbonyl)piperadine-1 -carbo- 
nyi]amino]cyclohexanecarboxamide 



[0144] The same reaction procedure as in Example 1 was repeated except that the 1-[N-(morpholine-4-carbo- 
nyl)amino]cyclohexanecarboxylic acid used in Example 1 was replaced by 1.06g of 1-[N-[4-(2-methy-2-propyloxycarb- 
onyl)piperadine-4-carbonyl]amino]cyclohexanecarboxylic acid, and (2RS, 3S)-N-(2-methyl-2-propy1)-3-amino-2- 



Example 23 



[0143] 




OH 




NH 2 
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hydroxyheptanamide used in Example 1 was replaced by 0.43g of (2RS. 3S)-3-amino-2-hydroxyheptanamide synthe- 
sized in Reference Example 16. whereby 0.92g of N-[(S)-1 -amino- 1.2-dioxo-3-heptyl]-1-[N-[(2-methyl-2-propyloxycarb- 
onyl)piperadine-4-carbonyl]amino]cyclohexanecarboxamide was obtained in a yield of 63%. 

1H-NMR (CDCI 3 , 8) : 0.85 (3H, t. J=7Hz), 1.20- 1.50 (6H, m), 1.47 (9H, s), 1.58 - 1.70 (5H, m), 1.80 - 2.00 (3H. m), 
2.00 - 2.20 (2H. m), 3.30 - 3.40 (4H, m), 3.40 - 3.60 (4H, m), 4.49 (1H, s), 5.09 - 5.14 (1 H, m), 
5.48 (1H, br-s), 6.75 (1H, br-s), 7.97 (1H, d, J=5Hz) 

IR (v, KBr, cm* 1 ) : 3330, 2936, 1686, 1522, 1464, 1254, 1234, 1170 

Rf : 0.63 

Example 24 

Synthesis of N-[(S)-1,2-dioxo-1-methoxy-3-heptyO-1-(N-(rrK>rpholine-4-carbonyl)amino] cyclohexanecarboxamide 
[0145] 



OH 

< 1 



0 L J H 0 
O^J H O \ o 



[0146] The same reaction procedure as in Example 1 was repeated except that the (2RS, 3S)-N-(2-methyl-2-pro- 
pyl)-3-amino-2-hydroxyheptanamide used in Example 1 was replaced by 1.02g of methyl (2RS, 3S)-3-amino-2-hydrox- 
yheptanoate synthesized in Reference Example 18, whereby 0.83g of N-[(S)-1,2<lioxo-1-methoxy-3-heptyl]-1-[N- 
(morpholine-4-carbonyl)amino]cyclohexanecarboxamide was obtained in a yield of 35%. 

1 H-NMR (CDCI 3 , 8) : 0.82 - 0.98 (3H, m), 1 .20 - 1 .45 (7H, m), 1 .50 - 1 .70 (4H, m), 1 .80 - 2.00 (3H, m), 2.00 - 2.18 (2H, 
m), 3.38 (4H, t, J=5Hz), 3.72 (4H, t. J=5Hz). 3.88 (3H, s), 4.44 (1H, s), 4.95 - 5.04 (1H, m), 7.97 
(1H,d,J=6Hz) 

IR (v, KBr, cm 1 ) : 3312, 2928, 1736, 1650, 1630, 1536, 1260 
Example 25 

Synthesis of N-[(S)-1 -oxo-1 -carboxy-2-hexyl]-1 -[N-(morpholine-4-carbonyl)amino]cyclohexanecarboxamide 
[0147] 



H 



o^y H o \ o 



u L J H u 

o^J H o \ o 



[0148] 0.4ml of 1 N sodium hydroxide solution was added to a methanol solution containing 77mg (0.19 mmol) of 
N-[(S)-1 ,2-dioxy-1 -methoxy-3-heptyl]-1 -[N-(morpholine-4-carbonyl)amino]cyclohexanecarboxamide synthesized in 
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Example 24. The reaction mixture was stirred at room temperature for 2 hours. The solvent was distilled away from the 
reaction mixture under reduced pressure. A 1 N hydrochloric acid was added to the thus obtained residue. The resultant 
water layer was made neutral condition and extracted with chloroform. The resultant extract organic layer was washed 
with a saturated aqueous solution of sodium chloride and dried over anhydrous sodium sulfate. The solvent was distilled 
away under reduced pressure. The residue thus obtained was chromatographed on silica gel column for purification, 
whereby 52mg of N-[(S)-1-oxo-1-carboxy-2-hexyO-1-[N-(rro^ was 
obtained in a yield of 70%. 

1 H-NMR (CDCI 3 , 8) : 0.80 - 0.98 (3H, m), 1 .20 - 1 .50 (7H, m), 1 .50 - 1 .80 (4H, m), 1 .80 - 2.00 (3H, m). 2.00 - 2.20 (2H, 
m), 3.40 (4H, t. J=5Hz), 3.72 (4H, t. J=5Hz), 4.00 - 5.00 (1H, br-s), 4.65 (1H, s), 4.85 - 5.00(1 H, 
m),8.00(1H,d, J=6Hz) 

IR (v, KBr, cm" 1 ) : 3388, 2932, 1644, 1528, 1260 

Example 26 

Synthesis of N-[(S)-1 ,2-dioxo-1 -[N-(3-pyrazolyl)amino-3-heptyl]-1 -[N-(morpholine-4-carbonyl)amino]cyclohexanecar- 
boxamide 

[0149] 



H o \ o 



H O \ O 

/ H 



[0150] Under an ice-cooled condition, 460mg (2.4mmol) of 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydro- 
chloride was added to 20ml of a dichloromethane solution containing 795mg (2mmol) of N-[(S)-1-carboxy-1-oxo-2- 
hexyl]-1-[N-(morpholine-4-carbonyl)amino]cyclohexanecarboxamide synthesized in Example 25, 166mg (2mmol) of 3- 
aminopyrazole and 324mg (2.4mmol) of 1 -hydroxybenzotriazole hydrate. The reaction mixture was stirred overnight at 
room temperature. The solvent was distilled away from the reaction mixture under reduced pressure. The residue thus 
obtained was dissolved in ethyl acetate and washed with a water, a 10% aqueous solution of potassium hydrogen sul- 
fate, a saturated aqueous solution of sodium hydrogencarbonate and a saturated solution of sodium chloride. The 
resultant extract organic layer was dried over anhydrous sodium saffate. The solvent was distilled away under reduced 
pressure. The residue thus obtained was chromatographed on silica gel column for purification, whereby 218mg of the 
captioned N-[(S)-1 ,2-dioxo-1 -[N-(3-pyrazolyl)amino-3-heptyl]-1 -[N-(morpholine-4-carbonyl)amino]cyclohexanecarbox- 
amide was obtained in a yield of 26%. 

1H-NMR (CDCI3, 8) : 0.89 (3H, t, J=7Hz), 1.23- 1.78 (10H, m), 1.82 - 2.17 (6H, m), 3.32 - 3.44 (4H, m), 3.62 - 3.76 
(4H, m), 4.55 - 4.64 (1H, m), 4.75 (1H, s), 6.31 (1H, br-s), 6.64 (1H, br-s), 7.41 (1H, d, J=2Hz), 
10.20 (1H,s) 

IR(v, KBr, cm 1 ) : 3296,1652 

Rf : 0.78 
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Example 27 

Synthesis of N-[(S)-1-aminoO,2^ioxo-3-hepty!]-1-[N-piperazine-1-cartx3nyl) amino]cyclohexanecartx)xamide 
[0151] 



H 




[0152] 190mg (1mmol) of p-toluenesuHonic acid monohydrate was added 5m! of a methanol solution containing 
0.45g (0.9mmol) of N-[(3S)-1,2-dioxo-1-amino-3-heptyl]-1-[[4-(2-methyl-2-propyloxycarbonyl) piperazine-1-carbo- 
nyl]amino] cyclohexanecarboxamide synthesized in Example 23. The reaction mixture stirred at 50°C for 4 hours. After 
the reaction mixture was concentrated, the residue was dissolved in 1 N hydrochloric acid and washed with ethyl ace- 
tate. The resulting water layer was made into acid (pH=10) with the addition of potassium carbonate thereto and then 
extracted with chloroform for three times. Chloroform layer was dried over anhydrous sodium sulfate and concentrated 
under reduce pressure, whereby 0.088g the captioned N-[(S)-1 -amino- 1 ,2-dioxo-3-heptyl]-1 -[N-(piperazine-1 -carbonyl) 
amino]cyclohexanecarboxamide was obtained in a yield of 24%. 

1H-NMR (CDCI 3 , 8) : 0.90 (3H, t. J=7Hz), 1.20 - 2.20 (16H, m), 2.80 - 3.00 (4H, m), 3.30 - 3.40 (4H, m), 4.60 - 4.70 

(1H, m), 4.76 (1H, s), 5.33 (1H, br-s), 5.56 (1H, br-s), 8.30 (1H, m) 
IR (v, KBr, cm* 1 ) : 3396, 2936, 1680, 1654, 1539, 1260 

Example 28 

Synthesis of N-[(S)-1-[N-(3-chlorophenyl methyl) amino]- 1,2-dioxo-3-heptyf]-1-[N-( morpholine-4-carbonyl) 
amino]cyclohexanecarboxamide 



[0153] 



0 L J H 0H 

rVfrVV" — r, u 

o^J H o \ o o^J " 




[0154] Under cooled condition, 460mg (2.4mmol) of 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride 
was added to 20ml of dichloromethane solution containing 799mg (2mmol) of (2RS, 3S)-2-hydroxy-3-[N-[1-[N-(morpho- 
line-4-carbonyl)amino]cyclohexanecarbonyl]amino]heptanoic acid obtained in Reference Example 1 7, 283mg (2mmol) 
of 3-chlorobenzylamine and 324mg (2.4mmol) of 1-hydroxybenzotriazole hydrate and the reaction mixture was stirred 
for 18 hours at room temperature. The reaction mixture was concentrated under reduced pressure and the residue was 
dissolved in ethyl acetate and washed with successive, water, 10% potassium hydrogensulfate solution, sodium hydro- 
gencarbonate solution, and saturated brine. The obtained organic layer was dried over anhydrous sodium sulfate and 
concentrated under reduced pressure. The residue thus obtained was chromatographed on a silica gel column for puri- 
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fication, whereby 876mg of N-[(2RS, 3S)-1-[N-(3^hlorophenylmethyl)ami 
line-4-caroonyl)amino]cyclohexanecarboxamide was obtained. 

1H-NMR (CDCI3, 6) : 0.88 (3H, t, J=7Hz), 1.23 - 2.05 (16H, m), 3.28 - 3.38 (4H, m), 3.64 - 3.71 (4H, m), 3.92 - 4.01 
(1/2H, m), 4.10 - 4.20 (1H. m), 4.33 - 4.49 (5/2H, m), 4.59 (1/2H, s). 4.66 (1/2H, s), 5.09 (1/2H, 
d, J=6Hz), 5.23 (1/2H, d, J=6Hz), 6.61 (1/2H, d, J=8Hz), 6.75 (1/2H, d, J=8Hz), 7.14 - 7.29 (4H, 
m), 7.33 (1/2H, t, J=7Hz), 7.61 (1/2H, t, J=7Hz) 

[01 55] Subsequently, under cooled condition, 5ml of dimethyl sulfoxide solution containing 1 .61 g (1 .68mmol) of sul- 
fur trioxide-pyridine complex salt was added to the mixture 876mg(1.68mmol) of the N-[(2RS,3S)-2-hydroxy1-[N-(3- 
chlorophenylmethyl)amino]-1 -oxo-3-heptyl]-1 -[N-(morpholine-4-carbonyl)amino] cyclohexanecarboxamide, 1 .02g 
(1 0. 1 mmol) of triethylainine in 1 0ml of dimethylsulfbxide and 1 0ml of dichloromethane, and then stirred for 2 hours. The 
reacton mixture was added to iced-water, and then ethyl acetate was added thereto. The obtained mixture was washed 
with successive, water for twice, 10% citric acid solution, saturated sodium hydrogencarbonate solution, and saturated 
brine. The thus obtained organic layaer was dried over anhydrous sodium sulfate and concentrated under reduced 
pressure. The residue thus obtained was chromatographed on a silica gel column for purification, whereby 546mg of 
the captioned N-[(S)-1 -[N-(3-chlorophenylmethyl)amino]-1 ,2-dioxo-3-heptyl]-1 -[N-(morpholine-4-carbonyl) 
amino]cyclohexanecarboxamide was obtained in a yield of 52%. 

1H-NMR (CDCI3. 8) : 0.89 (3H, t, J=7Hz), 1.21 - 1.42 (6H, m), 1.54 - 1.74 (5H, m), 1.82 - 2.18 (5H, m), 3.37 (4H, t. 

J=5Hz), 3.65 - 3.74 (4H, m), 4.43 (1H. s), 4.45 (2H, d, J=6Hz), 5.11 - 5.16 (1H, m), 7.13 - 7.30 

(5H, m), 8.01 (1H, d.J=7Hz) 
IR (v. KBr, cm' 1 ) : 3328.1660 
Rf : 0.56 

Example 29 

Synthesis of N-t(S)-1,2-dioxo-1-[N-(3-fluorophenylmethyl) amino] -3-heptyl]-1-[N-(morpholine-4-carbo- 
nyl)amino]cyclohexanecarboxamide 

[0156] 



OH 



OH 



H 



oO 



J H n \ n 



[0157] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
250mg of 3-fluorobenzylamine, whereby 597mg of the captioned N-[(S)-1,2-dioxo-1-[N-(3-fluorophenylmethyl)amino]- 
3-heptyl]-1-[N-(morpholine-4-carbonyl)amino]cyclohexanecarboxamide was obtained in a yield of 59%. 

1H-NMR (CDCI3, 6) : 0.89 (3H, t. J=7Hz). 1,23 - 1.42 (6H, m), 1.57 - 1.74 (5H, m), 1.82-2.13 (5H, m), 3.37 (4H, t, 
J=5Hz), 3.65 - 3.73 (4H, m), 4.43 (1H, s), 4.47 (2H, d, J=6Hz), 5.09 - 5.16 (1H, m), 6.94 - 7.03 
(2H, m), 7.05 (1H, d, J=7Hz), 7.21 (1H, t, J=6Hz), 7.25 - 7.34 (1H, m), 8.02 (1H, 6Hz) 

IR(v, KBr, cm' 1 ): 3320, 1658 

Rf : 0.62 
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Example 30 

Synthesis of N-[(S)-1 ,2-dioxo-1 -[N-(3-nitrophenylmethyl)amino]-3-heptyl]-1 -[N-(morpholine-4-carbo- 
nyl)amino]cyclohexanecarboxamide 

[0158] 



10 



15 



oM H oh 
o^J H o \ o 



oO 



J H 6 ^ O 



20 [0159] The same procedure as in Example 28 was repeated except that 377mg of the 3-chlorobenzylamine was 
replaced by 3-nitrobenzylamine, whereby the captioned N-[(S)-1 ,2-dioxo-1 -[N-(3-nitropheny1methy1)amino]-3-heptyl]-1 - 
[N-(morpholine-4-carbonyl)amino]cyclohexanecarboxamide 571 mg was obtained in a yield of 54%. 

1H-NMR (CDCI 3 . 8) : 0.89 (3H ( t, J=7Hz), 1.22 - 1.42 (6H, m), 1.55 - 1.72 (5H ( m), 1.82 - 2.13 (5H. m), 3.38 (4H, t, 
25 J=5Hz), 3.64 - 3.73 (4H, m), 4.46 (1H, s), 4.58 (2H, d, J=6Hz), 5.05 - 5.14 (1H, m), 7.38 (1H, t, 

J=6Hz), 7.53 (1H, t, J=8Hz), 7.64 (1H, d, J=8Hz), 8.05 (1H, d, J=6Hz), 8.12 - 8.18 (2H, m) 
IR (v, KBr, cm' 1 ) : 3340,1658 
Rf : 0.63 

30 Example 31 

Synthesis of N-[(S)-1-(N-methylamino)-1,2-dioxo-3-heptyl]-1-[N-(morpholine -4-carbonyl)amino]cyclohexanecarboxa- 
mide 



35 [0160] 



40 




H OH 



O H o i 6 



45 



[0161] The same procedure as in Example 28 was repeated except that 0.06g of the 3-chlorobenzylamine was 
so replaced by methylamine, whereby 0.28g the captioned N-[(S)-1-(N-methylamino)-1,2-dioxo3-heptyl]-1-[N-(morpho- 
line-4-carbonyl)amino] cyclohexanecarboxamide was obtained in a yield of 38%. 

1H-NMR (CDCI 3 , 5) : 0.88 (3H, t, J=7Hz), 1.20 - 1.45 (7Hz, m), 1.55 - 1.80 (4H, m), 1.80 - 2.02 (3H, m), 2.02 - 2.18 
(2H, m), 2.88 (3H, d, J=5Hz), 3.38 (3H, d, J=5Hz), 3.72 (4H, t, J=5Hz), 4.46 (1H, s), 5.12-5.22 
55 (1 H, m), 6.90 (1 H, d, J=4Hz), 7.95 (1 H, d, J=7Hz) 

IR (v, KBr, cm 1 ) : 3352, 2936, 1664, 1532, 1258, 1116 
Rf : 0.71 
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Example 32 

Synthesis of N-[(S)-1 -(N-2-propylamino)-1 ,2-dioxo-3-heptyl]-1 -[N-(morpholine-4^rtx>nyl)amino]cyclohexanecarbQxa- 
mide 



5 

[0162] 



10 O I I H OH Oij H u H 

O^J H O \ O (X J H O \ o ' 



15 



20 [01 63] The same procedure as in Example 28 was repeated except that the 3-chlorobenzyiamine was replaced by 
95mg of isopropylamine, whereby 220mg of the captioned N-[(S)-1-(N-2-propylamino)-1,2-dioxo-3-heptyO-1-[N-(mor- 
pholine-4-carbonyl)amino]cyclohexanecarboxamide was obtained in a yield of 50%. 

1H-NMR (CDCI 3 , 8) : 0.88 (3H, t, J=7Hz), 1.20 (6H, d, J=7Hz), 1.24 - 1.45 (6H. m), 1.58 - 1.70 (5H, m), 1.85 - 2.02 
25 (2H, m), 3.39 (4H, t, J=5Hz), 3.88 - 3.98 (4H t m), 3.98 - 4.10 (1H, m), 4.47(1H, s), 5.17 - 5.22 

(1H, m), 6.70 (1H, d, J=8Hz), 7.91 (1H, d, J=7Hz) 
IR (v. KBr, cm" 1 ) : 3760, 2324, 2232. 1730, 1336 
Rf : 0.66 

30 Example 33 

Synthesis of N-[(S)-1 -(N-cyclohexylamino)-l ,2-dioxo-3-hepty1]-1 -[N-(morpholine-4-carbonyl)amino]cyclohexanecar- 
boxamide 

35 [0164] 



40 



45 





H 9 H V K J H V H 
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[0165] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
so 157mg of cyclohexylamine, whereby 199mg of the captioned N-[(S)-1-(N-cyclohexylamino)-1 t 2-dioxo-3-heptyl]-1-[N- 
(morpholine-4-carbonyi)amino]cyclohexanecarboxamide was obtained in a yield of 42%. 

1H-NMR (CDCI3, 6) : 0.88 (3H, t, J=7Hz), 1.11-1.44 (12H, m), 1.56 - 1.78 (7H, m), 1.85 - 2.03 (5H, m), 2.06 - 2.16 
(2H, m), 3.39 (4H, t, J=5Hz), 3.66 - 3.80 (5H, m), 4.44 (1H, s), 5.19 - 5.23 (1H, m), 6.75 (1H, d, 
55 J=8Hz), 7.91 (1H,d, J=7Hz) 

IR (v, KBr, cm 1 ) : 3672, 3344, 1996, 1732, 1374 
Rf : 0.51 
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Example 34 

Synthesis of N-[(S)-1 -(N-phenylamino)-l ,2-dioxo-3-heptyl]-1 -[N-(morpholine-4-carbonyl)amino]cyclohexanecarboxam- 
ide 

5 

[0166] 



o^J H o ^ o o^J H o ^ o 



20 [0167] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
0. 1 7g of aniline, whereby 0.33g of the captioned N-[(S)-1 -(N-phenylamino)-l ,2<iioxo-3-heptyl]-1 -[N-(morpholine-4-car- 
bonyl)amino] cyclohexanecarboxamide was obtained in a yield of 37%. 

1H-NMR (CDCI 3 , 8) : 0.82- 0.98 (3H, m), 1.23 - 1.45 (7H, m), 1.50 - 1.80 (4H, m), 1.80 - 2.18 (5H, m), 3.36 (4H, t, 
25 J=5Hz), 3.70 (4H, t. J=5Hz), 4.44 (1H, s), 5.20 • 5.30 (1H, m), 7.17 (1H, t, J=8Hz), 7.36 (2H, td, 

J=7Hz, 2Hz), 7.63 (2H, dd, J=8Hz, 1Hz), 8.07 (1H, d, J=6Hz), 8.64 (1H, s) 
IR (v, KBr, cm" 1 ) : 3320, 2932, 1684, 1648, 1628, 1536, 1448. 1260, 1116, 760 
Rf : 0.54 

30 Example 35 



Synthesis of N-[(S)-1 -(N-morpholine-4-amino)-1 ,2-dioxo-3-heptyl]-1 -(N-(morpholine-4-carbony1)amino]cyclohexane- 
carboxamide 



35 [0168] 
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[0169] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
50 163mg of N-aminomorpholine, whereby 82mg of the captioned N-[(S)-1 -(N-morpholine-4-amino)-1 ,2-dioxo-3-heptyl]-1 - 
[N-(morpholine-4-carbonyl)amino]cyclohexanecarboxamide was obtained in a yield of 17%. 

1H-NMR (CDCI 3 , 6) : 0.88 (3H, t, J=7Hz), 1.21 - 1.43 (7H, m), 1.51-1 .70 (4H, m), 1.84 - 2.15 (5H.m), 2.80 - 2.92 (4H, 
m), 3.39 (4H. t, J=5Hz), 3.72 (4H, t, J=5Hz), 3.81 (4H, t, J=5Hz), 4.43 (1H, s), 5.08 - 5.18 (1H, 
55 m), 7.61 (1 H, s), 7.95 (1 H, d. J=7Hz) 

IR (v, KBr, cm 1 ) : 3340, 2364, 1730, 1454, 1306, 1 172 
Rf : 0.77 
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Example 36 

Synthesis of N-[(S)-1 ,2-dioxo-1 -[N-(3-methoxyphenylmethyl)amino]-3-heptyl]-1 -[N-(morpholine-4-carbo- 
nyl)amino]cyclohexanecarboxamide 

[0170] 
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20 [0171] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
1.1g of 3-methoxyphenylmethylamine, whereby 735mg of the captioned N-[(S)-1,2-dioxo-1-[N-(3-methoxyphenylme- 
tlry0amino]-3-heptyG-1-[N-(mor^ was obtained in a yield of 36%. 

1H-NMR (CDCI 3 , 6) : 0.89 (3H, t, J=7Hz), 1.26 - 1.40 (7H, m), 1.65 - 1.71 (4H, m), 1.85 - 2.11 (5H, m), 3.37 (4H. t. 
26 J=5Hz), 370 (4H, t, J=5Hz), 3.80 (3H, s), 4.45 (1H, s). 4.45 (2H, d, J=6Hz), 5.14 (1H, ddd, 

J=5Hz, 7Hz, 8Hz), 6.42 - 6.87 (3H, m), 7.15 (1H, t, J=6Hz), 7.22 - 7.25 (1H, m), 7.99 (1H, d, 
J=7Hz) 

IR (v, KBr, cm* 1 ) : 3322, 2931, 1685, 1648, 1529. 1454, 1257, 1112 
Rf : 0.61 

30 

Example 37 

Synthesis of N-[(S)-1 ,2-dioxo-1-[N-(2-thiazolyl)amino]-3-heptyl]-1 -[N-(morpholine-4-carbonyl)amino]cyclohexanecar- 
boxamide 

35 

[0172] 



40 



45 



o^J H 0 \ o 




50 [0173] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine used in Example 
28 was replaced by 0.7g of 2-aminothiazole, whereby 0.1 8g of the captioned N-[(S)-1 ,2-dioxo-1-[N-(2-thiazolyl)amino]- 
3-heptyl]-1-[N-(morpholine^-c»rbonyl)amino]cyclohexanecarboxamide was obtained in a yield of 13%. 

1H-NMR (CDCI 3 , 8) : 0.89 (3H, t, J=6Hz), 1.20 - 2.00 (16H, m), 3.30-3.50 (4H, m), 3.70 - 3.80 (4H, m), 4.40 (1H, s), 
55 5.15 • 5.20 (1H, m), 7.08 (1 H, d. J=3Hz), 7.55 (1H, d, J=3Hz), 8.22 (1 H, d, J=5Hz), 10.20 - 10.40 

(1H, br-s) 

IR (v, KBr, cm" 1 ) : 3356, 2936, 2864, 1650. 1536, 1258. 1112 
Rf : 0.64 
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Example 38 

Synthesis of N-[(S)-1 ,2-dioxo-1 -[N-(phenyi methyl) amino]-3-heptyl]-1 -[N-(morpholine-4-cartX)nyl)amino]cyclohexane- 
carboxamide 

5 

I0174J 



H O \ o o^J H o 



15 



20 [0175] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
536mg of phenylmethylamine, whereby 900mg of the captioned N-[(S)-1.2-dioxo-1-[N-(phenylmethyl)amino]-3-heptyO- 
1-[N-(morpholine-4-carbonyl)amino]cyclohexanecarboxamide was obtained in a yield of 38%. 

1H-NMR (CDCI 3 , 8) : 0.87 - 0.91 (3H, m), 1.24 - 1.42 (5H t m), 1.63 - 1.71 (7H, m), 1.85 - 2.17 (4H, m), 3.37 (4H, t, J 
25 = 5Hz), 3.70 (4H, t. J =5 Hz), 4.44 (1H, s), 4.46 (2H t dd, J = 3Hz, 6 Hz), 5.16 (1H, ddd, J =5 Hz, 

7 Hz, 8 Hz), 7.16 - 7.20 (1H, m), 7.27 - 7.36 (5H, m), 7.96 (1H, d, J = 7 Hz) 
IR (v, KBr, cm" 1 ) : 3317, 2929, 2857, 1658. 1513, 1454, 1253 
Rf : 0.58 



30 Example 39 



Synthesis of N-[(S)-1 ,2-dioxo-1 -[N-(tetrahydro-2-furylmethyl)amino]-3-heptyl]-1 -[N-(morpholine-4-carbo- 
nyl)amino]cyclohexanecarboxamide 



35 [0176] 



40 



45 




H OH 
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oO 
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[0177] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
so 202mg of tetrahydrofurfurylamine, whereby 510mg of the captioned N-[(S)-1,2-dioxo-1-[N-(tetrahydro-2-furylme- 
thyl)amino]-3-heptyO-1-[N-{morph was obtained in a yield of 53%. 

1 H-NMR (CDCI3, 8) : 0.87 (3H, t. J=7Hz), 1 .22 - 1 .44 (7H, m), 1 .47 - 1 .70 (5H, m), 1 .83 - 2.06 (8H, m), 3.21 - 3.28 (1 H, 
m), 3.34 - 3.43 (4H, m), 3.49 - 3.58 (1H, m), 3.66 - 3.79 (5H, m), 3.83 - 3.90 (1H, m), 3.93 - 4.03 
55 (1H, m), 4.46 (1H, s), 5.18 - 5.25 (1H, m), 7.17 (1H, br-s), 7.93 (1H, t, J=7Hz) 

IR (v, KBr, cm" 1 ) : 3324,1670 
Rf : 0.67 
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Example 40 

Synthesis of N-[(S)-1 ,2<iioxo-1-[N-(2K)xotefrahydro-3-fa 
nyi)amino]cyclohexanecartx)xamide 

[0178] 



0 (J H OH 0 IJ H 0 H O 

O^J H O \ O H O \ O ky u 



[0179] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
20 364mg of a-amino-y-butyrolactone, whereby 341 mg of the captioned N-[(S)-1,2-dioxo-1-[N-(2-oxotetrahydro-3- 
furyl)amino]-3-heptyi]-1 -[N-(rrx)rpholine-4^rtx)nyl)amino]cyclohexanecarboxamide was obtained in a yield of 36%. 

1 H-NMR (CDCI 3 , 8) : 0.89 (3H, t, J=7Hz), 1 .22 - 1 .46 (6H, m), 1 .53 - 1 .67 (4H, m), 1 .77 - 1 .98 (4H, m), 2.03 - 2.39 (3H, 
m), 2.71 - 2.83 (1H, m), 3.32 - 3.42 (4H, m), 3.66 - 3.74 (4H, m), 4.26 - 4.35 (1H, m), 4.42 - 4.63 
25 (3H, m), 4.88 - 5.04 (1 H, m), 7.23 - 7.33 (1 H, m), 8.21 (1/2H, d. J=7Hz), 8.31 (1/2H, d, J=7Hz) 

IR (v, KBr, cm* 1 ) : 3360,1666 
Rf : 0.80 



Example 41 

30 

Synthesis of N-[(S)-1 -[N-(cyclopentylmethyl)amino]-1 ,2KJioxo-3-heptyl]-1 -[N-(morpholine-4-carbonyl)amino]cyclohex- 
anecarboxamide 



[0180] 

35 



40 



45 



o^> H o \ o 0^> 



J h A ? A 



[0181] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
399mg of cyclopentylmethylamine, whereby 190mg of the captioned N-[(S)-1-[N-(cydopentylmethyl)amino]-1 ,2-dioxo- 
so 3-heptyl] -1 -[N-(morpholine-4-carbonyl) amino]cyclohexanecarboxamide was obtained in a yield of 20%. 

1 H-NMR (CDCI3, 5) : 0.88 (3H, t, J=5Hz), 1 .1 7 - 1 .42 (10H, m), 1 .50 - 1 .80 (8H, m), 1 .86 ■ 2.12 (7H, m), 3.22 (2H; dd, 
J= 6Hz, 7Hz), 3.39 (4H ( t. J=5Hz), 3.72 (4H, t. J=5Hz), 4.45 (1H, s). 5.17 (1H, ddd, J=5Hz, 7Hz, 
8Hz), 6.91 (1H, br-s), 7.92 (1H, d, J=7Hz) 
55 IR (v. KBr, cm" 1 ) : 3328, 2953, 1 656. 1 525 

Rf : 0.46 
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Example 42 

Synthesis of N-[(S)-1 -[N-(1 -methylcyclopenty1)amino]-1 ,2-dioxo-3-heptyl]-1 -[N-(morpholine-4-carbo- 
nyt)amino]cyclohexanecarboxamide 

[0182] 



w 



15 





20 [0183] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
452.8mg of 1 -methylcyclopentylamine, whereby 228mg of the captioned N-[(S)-1-[N-(1-methy1cyclopentyl)amino]-1,2- 
dioxo-3-heptyl]-1-[N-(morpholine-4-carbonyl)amino]cyclohexanecarboxamide was obtained in a yield of 23%. 

1H-NMR (CDCI 3 , 8) : 0.88 (3H, t, J=5Hz), 1.26 - 1.41 (9H, m), 1.42 (3H, s), 1.60 - 1.72 (9H, s), 1.86 - 2.12 (6H, m), 
25 3.39 (4H, t, J=5Hz), 3.72 (4H, t. J=5Hz), 4.46 (1 H, s), 5. 17 (1 H, ddd, J=5Hz, 7Hz, 8Hz), 6.79 (1 H, 

s),7.89(1H,d,J=7Hz) 
IR (v, KBr, cm* 1 ) : 3313, 2958, 2933, 1656, 1521, 1255 
Rf : 0.42 



30 Example 43 



Synthesis of N-[(S)-1 ,2-dioxo-1 -[N-(1 -indany1)amino]-3-heptyl]-1 -[N-(morpholine-4-carbonyl)amino]cyclohexanecar- 
boxamide 



35 [0184] 



1 1 H 0H 0 C J H 0 H /=\ 

o^J H o \ o " O^J H O \ o k/ 



45 



[0185] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
533mg of 1 -aminoindane, whereby 556mg of the captioned N-[(S)-1,2-dioxo-1-[N-(1-indanyf)amino]-3-heptyf]-1-[N- 
50 (morpholine-4-carbonyl)amino]cyclohexanecarboxamide was obtained in a yield of 28%. 

1 H-NMR (CDCI3, 6) : 0.88 - 0.92 (3H, m), 1 .21 - 1 .42 (7H, m), 1 .62 - 1 .73 (5H, m), 1 .84 - 2.09 (5H, m), 2.56 - 2.65 (1 H, 
m), 2.86 - 3.00 (1H, m), 3.01 - 3.06 (1H, m), 3.37 - 3.40 (4H, m), 3.68 - 3.72 (4H, m), 4.46 (1H, 
s), 5.22 - 5.29 (1H, m), 5.39 - 5.47 (1H, m), 7.07 (1H, d, J=8Hz), 7.19 - 7.31 (4H, m), 7.94 (1H, 
55 d, J=7Hz) 

IR (v, KBr, cm* 1 ) : 3317, 2929, 1654, 1525, 1255 

Rf : 0.46 
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Example 44 

Synthesis of N-[(S)-1 ,2-dioxo-1 -[N-(2-indanyl)amino]-3-heptyl]-1 -[N-(morpholine-4-carbonyl)amino]cyclohexanecar- 
boxamide 

[0186] 



o^J H o \ o * ck/ 1 H o f o kA 



20 [0187] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
533mg of 2-aminoindane, whereby 650mg of the captioned N-[(S)-1 > 2<lioxo-1-[N-(2-indanyl)amino]-3-heptyl]-1-[N- 
(morpholine-4-carbony1)amino]cyclohexanecarboxamide was obtained in a yield of 33%. 

1H-NMR (CDCI 3 , 8) : 0.89 (3H, t, J=7Hz), 1.25 - 1.66 (1 1H, m), 1 .85 - 2.21 (5H, m), 2.85 (2H, dt. J=5Hz, 16Hz), 3.29 
25 - 3.39 (6H, m), 3.71 (4H, t, J=5Hz), 4.44 (1 H, s), 4.68 - 4.72 (1 H, m), 5.18 (1 H, ddd, J=5Hz, 7Hz, 

9Hz), 7.07 (1H, d, J=9Hz), 7.16 - 7.23 (4H, m), 7.92 (1H, d, J=7Hz) 
IR (v. KBr, cm 1 ) : 3311. 2933, 1652 
Rf : 0.47 

30 Example 45 

Synthesis of N-[(S)-1 -[N-(cydobutyl)amino]-1 ,2-dioxo-3-heptyl]-1 -(N-(morpholine-4-carbonyl)amino]cyclohexanecar- 
boxamide 

35 [0188] 



40 



45 



k , ^| OH ^ L J H u H 

rV L B >< rVSr 0H •fYnVrVi 

H O \ O O 1 H O \ o L- 1 



6^ 




[0189] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
284mg of cyclobutyl amine, whereby 440mg of the captioned N-[(S)-1-[N-(cyclobutyl) amino]- 1.2-dioxo-3-heptyl]-1-[N- 
50 (morpholine-4-carbonyl)amino]cyclohexanecarboxamide was obtained in a yield of 24%. 

1 H-NMR (CDCI3, 8) : 0.88 (3H, t, J=7Hz), 1.21-1 .54 (7H, m), 1 .62 - 1 .81 (7H, m), 1 .86 - 2.1 1 (6H, m), 2.31 - 2.39 (2H, 
m), 3.37 - 3.42 (4H, m), 3.71 - 3.73 (4H, m), 4.30 - 4.39 (1H, m), 4.45 (1H, s), 5.14 (1H, ddd. 
J=5Hz, 7Hz, 8Hz), 7.00 (1 H, d. J=7Hz), 7.91 (1H, d, J=7Hz) 
55 IR (v, KBr, cm' 1 ) : 3330. 2933, 1649. 1527, 1257 

Rf : 0.60 
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Example 46 

Synthesis of N-[(S)-1 ,2-dioxo-1 -[N-(3-pyridyl)amino]-3-heptyl]-1 -[N-(morpholine-4-carbonyl)amino]cyclohexanecartx)x- 
amide 



5 

[0190] 



10 U JH V n VI JH 9 H 




O^J H O \ o 



20 [0191 ] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
376mg of 3-aminopyridine, whereby 30mg of the captioned N-[(S)-1,2-dioxo-1-[N-(3-pyridyl)amino]-3-heptyl]-1-[N- 
(morpholine-4-carbonyl)amino]cyciohexanecarboxamide was obtained in a yield of 2%. 

1H-NMR (CDCI3, 8) : 0.90 (3H, t, J=7Hz), 1 .24 - 1.30 (5H, m), 1.32-1 .74 (6H, m), 1 .85 - 2.1 1 (5H ( m), 3.36 - 3.38(4H, 
25 m), 3.69 - 3.72 (4H, m), 4.51 (1H, s), 5.17 (1H, ddd, J=5Hz, 6Hz, 9Hz), 7.32 (1H, dd, J=5Hz, 

8Hz), 8.15 (1H, d p J=6Hz), 8.21 (1H, ddd p J=1Hz, 3Hz, 8Hz), 8.41 (1H, dd, J=1Hz, 5Hz), 8.72 

(1H, d, J=3Hz),8.79(1H,s) 
IR (v, KBr, cm 1 ) : 3052, 2300, 1674, 1628, 1276 
Rf : 0.67 



Example 47 

Synthesis of N-[(S)-1 ,2-dioxo-1 -[N-(furylmethyl)amino]-3-heptyl]-1 -[N-(morpholine-4-carbonyl)amino]cyclohexanecar- 
boxamide 



[0192] 
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r^N A N > Y N rV Nv ^ 0 



50 [01 93] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
389mg of furylmethylamine, whereby 375mg of the captioned N-[(S)-1,2-dioxo-1-[N-(furylmethyl)amino]-3-heptyl]-1-[N- 
(morpholine-4-carbonyl)amino]cyclohexanecarboxamide was obtained in a yield of 20%. 

1H-NMR (CDCI3, 8) : 0.86 - 0.90 (3H, m), 1.24 - 1.42 (6H, m), 1.63 - 1.71 (3H, m), 1.83 - 2.11 (7H, m), 3.38 (4H, t, 
55 J=5Hz), 3.71 (4H, t, J=5Hz), 4.46 (2H, dd. J=1 Hz, 6Hz), 4.52 (1 H, s), 5. 15 (1 H, ddd. J=5Hz, 7Hz, 

9Hz). 6.26 (1H, dd, J=1Hz, 3Hz), 6.32 (1H, dd, J=2Hz, 3Hz), 7.20 (1H, t. J=6Hz). 7.35 (1H, dd, 

J=1Hz, 2Hz), 7.93 (1H, d, J=7Hz) 
IR (v, KBr, cm" 1 ) : 3376, 1658 
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Rf : 0.67 
Example 48 

5 Synthesis of N-[(S)-1 -(N ( N-dimethylamino)-1 ,2-dioxo-3-heptyl]-1 -[N-(morpholine-4-carbonyl)amino]cyclohexanecar- 
boxamide 

[0194] 

w 

15 O^J H O \ O H O \ o 



20 



25 



[0195] Hie same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
0.009g of dimethylamine, whereby 0.33g of the captioned N-[(S)-1 -(N,N-dimethylamino)-1 ,2-dioxo-3-heptyl]-1 -[N-(mor- 
pholine-4-carbonyl)amino]cyclohexanecarboxamide was obtained in a yield of 39%. 



1 H-NMR (CDCI 3 , 8) : 0.89 (3H, t, J=7Hz), 1 .25 - 1 .45 (7H, m), 1 .59 - 1 .73 (3H, m), 1 .73 - 1 .95 (3H, m), 1 .98 - 2.1 5 (3H, 
m), 2.94 (3H, s), 3.00 (3H, s), 3.37 (4H, t, J=5Hz), 3.71 (4H, t, J=5Hz), 4.48 (1H, s), 4.50 - 4.58 
(1H,s), 7.53 (1H, d.J=7Hz) 

IR (v, KBr, cm 1 ) : 2932, 1666, 1642, 1522, 1260, 1 124 
30 Rf : 0.69 

Example 49 

Synthesis of N-[(S)-1 ,2-dioxo-1 -[N-(1 -methylcyclopentylmethyl)amino]-3-heptyl]-1 -[N-(morpholine-4-carbo- 
35 nyl)amino]cyclohexanecarboxamide 

[0196] 
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45 
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[0197] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
453mg of 1-methylcyclopentylmethylamine, whereby 430mg of the captioned N-[(S)-1,2-dioxo-1-[N-(1-methylcy- 
clopentylmethyl)amino]-3-heptyl]-1-[N-(morpholine-4-carbonyl) amino]cydohexanecarboxamide was obtained in a 
yield of 22%. 

55 

1 H-NMR (CDCI3, 8) : 0.86 - 0.90 (3H, m), 0.98 (3H, s), 1.31 - 1.45 (12H, m), 1.59 - 1.70 (7H, m), 1.86 - 1.97 (3H, m), 
2.09 - 2.12 (2H, m), 3.19 (2H, dd, J=5Hz, 6Hz), 3.39 (4H, t, J=5Hz), 4.45(1H, s), 5.18 (1H, ddd. 
J=5Hz. 7Hz, 8Hz), 6.94 (1H, br-s). 7.94 (1H, d, J=7Hz) 
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IR (v, KBr, cm* 1 ) : 3368. 2932, 1676, 1662, 1612, 1538 
Rf : 0.36 

Example 50 

Synthesis of N-[(S)-1 -(N-cycIopenty1amino)-1 ,2<lioxo-3-heptyO-1-[N-(phenylsufo 
[0198] 



15 




20 [0199] The same procedure as in Example 2 was repeated except that the 1-[N-(morpholine-4-carbo- 
nyl)amino]cyclohexanecarboxylic acid was replaced by 567mg of 1-[N-(phenytsulfonyl)amino]cydohexanecartx)xy1ic 
acid obtained in Reference Example 19, whereby 786mg of the captioned N-[(S)-1-(N-cyclopentylamino)-1 ,2-dioxo-3- 
heptyl]-1-[N-(phenylsuHbnyl)amino]cyclohexanecarboxamide was obtained in a yield of 80%. 



25 1H-NMR (CDCI 3 , 8) : 0.89 (3H, t, J=7Hz), 1.09 - 1.53 (12H, m), 1.57 - 1.77 (5H. m), 1.78 - 2.05 (7H, m), 4.13 - 4.23 
(1H, m), 5.10 (1H, dt f J=8Hz, 5Hz), 5.17 (1H, s), 6.86 (1H, d, J=8Hz), 7.06 (1H, d, J=7Hz), 7.45 
- 7.58 (3H, m), 7.88 (2H, dd. J=8Hz, 2Hz) 

IR (v, KBr, cm' 1 ) : 3360,1666 

Rf : 0.32 

30 

Reference Example 20 



Synthesis of (2RS, 3S)-N-cyclopentyl-3-amino-2-hydroxy-5-methylhexanamide 



35 [0200] 
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[0201 ] The same procedure as in Reference Example 1 1 was repeated except that the (S)-2-[N-(2-methyl-2-propy- 
loxycarbonyl)amino]hexanal was replaced by 18.64g of (S),-2-[N-(2-methyl-2-propyloxycarbonyl)amino]-4-methylpen- 
tana!, whereby 6.72g of the captioned (2RS,3S)-N-cyclopentyl-3-amino-2-hydroxy-5-methylhexanamide was obtained 
50 in a yield of 34%. 



1H-NMR (CDCI 3 , 6) : 0.88 (1.5H, d, J=7Hz), 0.93 (4H, d, J=7Hz), 0.96 (0.5H, d, J=7Hz), 1.20 - 1.48 (4H, m), 1.65 - 
1.73 (5H, m), 1.93 - 2.04 (2H, m), 3.19 - 3.25 (0.4H, m), 3.22 - 3.29 (0.6H, m), 3.76 (0.6H, d, 
J=3Hz), 3.93 (0.4H, d, J=5Hz), 4.16 - 4.25 (1 H, m), 7.1 1 (0.6H, d, J=8Hz), 7.29 (0.4H, d, J=8Hz) 

55 
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Reference Example 21 



Synthesis of 1-tN-(4-methoxybenzenesulfonyl)amino]cyclohexanecartx>xylic acid 



[0202] 



H 2 N COOBn 
. p-TsOH 





gN^COOH 




MeO 



[0203] 8. 1 g (20mmol) of phenylmethyl 1 -aminocyclohexanecarboxylate • p-tduenesulfonate was added to 50ml of 
water, and then 4.lg (20mmol) of 4-methoxybenzenesuHbnylchloride and 50ml of ethyl acetate was added to the mix- 
ture with stirring. After stirring at room temrerature, the reaction mixture was put into a separatory funnel and water layer 
was removed therefrom. Subsequently, organic layer was washed with successive, 10% potassium hydrogensulfate 
solution, and saturated brine, and then, was dried over anhydrous magnesium sulfate, and the solvent was concen- 
trated under reduced pressure. The obtained crystal was stirred overnight in ether, whereby 4.36g of phenylmethyl 1- 
[N-(4-methoxybenzenesulfonyl)amino]cyclohexanecarboxylate was obtained. 

[0204] Subsequently, the same procedure as in Reference Example 4 was repeated except that the ethyl 1 -[N-(3,4- 
methylenedioxyphenylcarbonyl)amino] cyclohexanecarboxyiate was replaced by 1 .0g (2.5mmol) of phenylmethyl 1 -[N- 
(4-methoxyben2enesulfbnyl)amino]cyclohexanecarboxylate, whereby 450mg of the captioned 1 -[N-(4-methoxybenze- 
nesulfonyl)amino]cyclohexanecarboxylic acid was obtained in a yield of 26%. 

1H-NMR (CDCI 3 , 6) : 1.26 - 1.89 (10H, m), 3.88 (3H, s), 4.78 (1H, s), 6.95 - 7.00 (2H, m), 7.82 - 7.89 (2H, m) 
Reference Example 22 

Synthesis of 1-[N-(4-nitrobenzenesulfonyl)amino]cyclohexanecarboxylic acid 



[0206] The same procedure as in Reference Example 21 was repeated except that the 4-methoxybenzenesulfo- 
nylchloride was replaced by 4.4g of 4-nitrobenzenesulfonylchloride, whereby 6. 1 g of the captioned 1 -[N-(4-nitrobenze- 
nesulfonyl)amino]cyclohexanecarboxylic acid was obtained in a yield of 72.9%. 



1 H-NMR (CDCI 3 , 8) : 1 .23 - 1 .35 (4H, m), 1 .47- 1 .49 (2H, m), 1 .80 - 2.05 (4H, m), 8.06 - 8.08 (2H. m), 8.32 - 8.36 (2H, 
m) 



[0205] 
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Reference Example 23 

Synthesis of (2RS, 3S)-N-cyclopentylmethyi-3-amino-2-hydroxy-5-m ethyl hexanamide 
5 [0207] 




[0208] The same procedure as in Reference Example 20 was repeated except that the cyclopentylamine was 
replaced by 496mg of cyclopentylmethyfamine, whereby 603mg of the captioned (2RS, 3S)-N-cyclopentylmetbyl-3- 
amino-2-hydroxy-5-methylhexanamide was obtained in a yield of 58%. 

20 

1 H-NMR (CDCI 3 , 5) : 0.89 - 0.96 (6H, m), 1 .15 - 1 .37 (3H, m), 1 .49 - 1 .79 (8H, m), 2.00 - 2.07 (1 H, m), 3.10 - 3.32 (2H, 
m), 3.84 (1H, br-s), 4.06 - 4.81 (1/2H, m), 4.15 - 4.18 (1/2H, m), 5.16 (1/2H, d, J=6Hz), 5.23 
(1/2H, br-s), 6.89 (1/2H, br-s), 6.95 (1/2H, br-s) 

25 Reference Example 24 

Synthesis of 1-[N-(quinoline-8-sulfonyl)amino)cyclohexanecarboxylic acid 

[0209] 



35 




[0210] The same procedure as in Reference Example 21 was repeated except that the 4-nitrobenzenesulfonylchlo- 
ride was replaced by 4.5g of quinoline-8-sulfonylchloride, whereby 4.9g of the captioned 1-[N-(quinoline-8-sulfb- 
nyl)amino] cyclohexanecarboxylic acid was obtained in a yield of 57.7%. 

1 H-NMR (CDCI3, 8) : 1.08 - 1.24 (4H, m), 1.33 - 1.37 (2H, m), 1.85 - 1.86 (4H P m), 7.54 (1H, dd, J=4Hz, 8Hz), 7.69 
(1H, d, J=8Hz), 8.01 (1H, dd, J=2Hz, 8Hz), 8.26 (1H, dd, J=1Hz, 8Hz), 8.31 (1H, dd, J=1Hz, 
8Hz), 9.01 (1 H, dd, J=2Hz, 4Hz) 
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Reference Example 25 



Synthesis of 1-[N-(morpholine-4-sulfonyi)amino]cyclohexanecarboxylic acid 



[0211] 



H 2 N COOBn 





[0212] Under an ice-cooled, dichloromethane solution containing 12ml (0.15mol) of sulfuryl chloride was cooled 
dichloromethane solution containing 21ml (0.15mol) of triethylamine and 13ml (CMSmol) of morpholine was added 
dropwise over a period one hour. After stirring for 2hour, the reaction mixture was washed cooled-0.1N hydrochloric 
acid and saturated brine and then was dried over anhydrous sodium sulfate, and concentrated under reduced pressure. 
The residue thus obtained was chromatographed on silica gel column for purification, whereby 20.54g of morpholine- 
4-sulfonylchloride was obtained. 

[021 3] Subsequently, the same procedure as in Reference Example 8 was repeated except that the 4-(t-butoxycar- 
bonylamino)piperazine-1 -carbonylchloride was replaced by 3.65g of said morpholine-4-sulfonylchloride, whereby 0.98g 
of the captioned 1-[N-(morpholine-4-sulfonyl)amino]cyclohexanecarboxylic acid was obtained in a yield of 16%. 

1H-NMR (CDCI 3 , 6) : 1.30- 1.42 (1H. m), 1.58- 1.62 (5H, m), 1.90 - 2.00 (4H. m), 3.23 (4H, t, J=5Hz), 3.73 (4H, t, 
J=5Hz),4.62(1H,s) 

Reference Example 26 

Synthesis of 1-[N-[(4-acetylpiperazine-1-sulfonyl)]amino] cyclohexanecarboxylic acid 



[0215] The same procedure as in Reference Example 25 was repeated except that the morpholine was replaced 
by 5.53g of 1-acetylpiperazinesulfonylchloride, whereby 1.99g of the captioned 1 -[N-[(4-acetylpiperazine-1 -sulfo- 
nyl)]amino]cyclohexane-carboxylic add was obtained in a yield of 23%. 

1H-NMR (CDCI 3 , 6) : 1.30 - 1.40 (1H. m), 1.48- 1.70 (5H, m), 1.80 - 2.00 (4H, m), 2.10 (3H, s), 3.18 (2H, t. J=7Hz), 
3.23 (2H, t, J=7Hz), 3.52 (2H, t. J=7Hz), 3.66 (2H, t, J=7Hz) ( 6.14 (1H, s) 



[0214] 




O 
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Reference Example 27 

Synthesis of 1-[N-(pyridine-3-sulfonyl)amino]cyclohexanecarboxylic acid 
5 [0216] 




0 H 2 N^COOBn ff^Vo N COOH 

• p-TsOH ti H 



15 



[021 7] The same procedure as in Reference Example21 was repeated except that the 4-nitrobeuzenesulfonylchlo- 
ride was replaced by 2.74g of pyridine-3-sulfonylchloride, whereby 1.60g of the captioned 1 -[N-(pyridine-3-sutfo- 
nyl)amino]cyclohexane-carboxylic acid was obtained in a yield of 28%. 

20 

1H-NMR (DMSOd6, 8) :1.18 - 1.40 (4H, m), 1.44 - 1.54 (2H, m), 1.70 - 1.72 (4H, m), 7.54 (1H, dd, J=5Hz, 8Hz), 8.16 
(1H, dd, J=2Hz, 8Hz), 8.75 (1H, dd, J=1Hz, 5Hz), 8.94 (1H, d, J = 2Hz) 

Reference Example 28 

25 

Synthesis of (2RS. 3S)-2-hydroxy-3-[N-[1-[N-(4-acetylpiperazine-1-carbonyl) amino]cyclohexanecarbonyl]amino]hep- 
tanoic acid 



[0218] 

30 



H OH O || H OH 

>[" 0 Y N ^ C00H r"N A N^ N y^cooH 




40 



[021 9] The same procedure as in Reference Example 1 7 was repeated except that the 1 -[N-(morpholine-4-carbo- 
nyl)amino]cyclohexanecarboxylic acid was replaced by 595mg of 1-[N-(4-acetylpiperazine-1-carbonyl)amino]cyclohex- 
45 anecarboxylic acid synthesized in Reference Example 10, whereby 1 .0g of the captioned (2RS, 3S)-2-hydroxy-3-[N-[1 - 
[N-(4-acetylpiperazine-1^rbonyl)amino]cyclohexanecarbonyl] amino]heptanoic acid was obtained in a yield of 99%. 

1H-NMR (d-DMSO, 8) : 0.80-0.89 (3H, m), 1.18-1.72 (16H, m), 1.92- 2.03 (3H, s), 3.29 - 4.19 (11 H, m), 6.29 (1/2H, s), 
6.31 (1/2H, s), 7.15 - 7.50 (1H, m) 



55 



51 



EP 1008 592 A2 



Reference Example 29 



Synthesis of 1-{N-(4-acetylaminobenzenesulfonyl)aminoJ cyclohexanecarboxylic acid 



[0220] 



H 2 N COOBn 
• p-TsOH 




H 




N COOH 



[0221] The same procedure as in Reference Example 21 was repeated except that the 4-methoxybenzenesulfo- 
nylchloride was replaced by 1 1 .7g of 4-acetylamino-benzenesulfonylchloride t whereby 1 1 .5g of phenylmethyl 1 -[N-(4- 
acetylaminobenzenesulfonyl)amino]cyclohexanecartx)xy1ate was synthesized. 

[0222] The same procedure as in Reference Example 8 was repeated except that the phenylmethyl 1-[N-[4-(2- 
methyl-2^ropyloxycai1x>nyl)piperazine-1-carbonyl]amino] cyclohexanecarboxylate was replaced by 1 1.5g of said phe- 
nylmethyl 1 -[N-(4-acetylaminobenzenesulfbnyl)arnino]cyclohexanecarboxylate, whereby 8.7g of the captioned 1-[N-(4- 
acetylaminobenzenesutfonyl)amino]cyclohexanecarboxylic acid was obtained in a yield of 97%. 

1H-NMR (CDCI 3 , 8) : 1.13 - 1.31 (6H ( m), 1.61 - 1.66 (2H, m), 1.76 - 1.80 (2H, m), 2.08 (3H, s), 7.68 - 7.73 (5H, m), 
10.29 (1H,s) 



Synthesis of N-[(S)-1 -(N-cyclopentylamino)-l ,2-dioxo-5-methyl-3-hexyl]-1 -[N-(morpholine-4-carbonyi)amino]cydohex- 
anecarboxamide 



[0224] The same procedure as in Example 1 was repeated except that the (2RS. 3S)-N-(2-methyl-2-propyt)-3- 
amino-2-hydroxyheptanamide was replaced by 571 mg of (2RS, 3S)-N-cycloperrtyl-3-amino-2-hydroxy-5-methylhexan- 
amide synthesized in Reference Example 20, whereby 689mg of the captioned N-[(S)-1-(N-cyclopentylamino)-1,2- 
dioxo-5-methyl-3-hexyl]-1 -[N-(morpholine-4-carbonyl) amino]cyclohexanecarboxamide was obtained in a yield of 59%. 

1H-NMR (CDCI3. 8) : 0.94 (3H, d, J=7Hz), 0.99 (3H, d, J=7Hz), 1.28 - 1.80 (14H, m), 1.86 - 2.15 (7H, m), 3.38 (4H. t, 
J«5Hz), 3.72 (4H, t, J=5Hz), 4.10 - 4.21 (1H, m), 4.42 (1H, s), 5.19 - 5.25 (1H, m), 6.80 (1H, d, 
J=8Hz),7.90(1H,d,J=7Hz) 

IR (v, KBr, cm 1 ) : 3840, 2360, 1732, 1334, 1 150. 1072, 1016 

Rf : 0.54 



Example 51 



[0223] 
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Example 52 



Synthesis of N-[(S)-1-(N-cyclopentylamino)-1^ piperazine-1-carb- 
onyl]amino] cyclohexanecartx>xamide 



[0226] The same procedure as in Example 5 was repeated except that the (2RS, 3S)-N-cyclopenty1-3-amino-2- 
hydroxyheptanamide was replaced by 343mg of (2RS, 3S)-N-cyclopentyl-3-amino-2-hydroxy-5-methylhexanamide 
synthesized in Reference Example 20, whereby 416mg of the captioned N-[(S)-1-(N-cyclopentylamino)-1,2-dioxo-5- 
methyl-3-hexane]-1-[N-(4-methoxycarbonyl) piperazine-1-carbonyl]amino]cyclohexanecarboxamide was obtained in a 
yield of 53%. 

1H-NMR (CDCI 3 , 6) : 0.93 (3H, d, J=7Hz), 0.99 (3H, d, J=7Hz), 1.23 - 1.50 (6H, m), 1.55 - 1.78 (8H, m), 1.83-2.14 
(7H, m), 3.37 - 3.45 (4H. m), 3.53 (4H. br-s), 3.73 (3H, s), 4.10 - 4.21 (1H, m), 4.44 (1H, s), 5.19 
■ 5.25 (1H, m), 6.80 (1H, d. J=8Hz), 7.84 (1H, d, J=7Hz) 

JR (v. KBr, cm' 1 ) : 3392, 2872, 1372, 1286, 1192, 1172, 1118 

Rf : 0.54 



Synthesis of N-[(S)- 1 -(N-cyclopentylamino)-1,2-dioxo-3-heptyO-1-[N-(4-methoxybenzenesulfonyl) amino]cyclohex- 
anecarboxamide 



[0228] The same procedure as in Example 2 was repeated except that the 1-[N-(morpholine-4-carbo- 
nyl)amino]cyclohexane carboxylic acid was replaced 450mg of 1 -[N-(4-methoxybenzenesulfonyl) amino]cyclohexane 
carboxylic acid synthesized in Reference Example 21 , whereby 407mg of captioned N-[(S)-1-(N-cyclopentylamino)-1 ,2- 
dioxo-3-hepty1]-1-[N-(4-methoxybenzenesulfonyl)amino] cyclohexanecarboxamide was obtained in a yield 56%. 

1 H-NMR (CDCI3, 8) : 0.87 - 0.92 (3H, m), 1 .24 - 1 .52 (13H, m), 1 .65 ■ 1 .76 (4H, m), 1 .85 - 2.05 (7H, m), 4.23 (3H, s), 
4.98 (1H, s). 4.16 - 4.21 (1H, m), 5.08 (1H, ddd, J=5Hz, 8Hz, 13Hz), 6.85 (1H, d, J = 8Hz). 6.93 
(2H, dd, J=2Hz, 7Hz), 7.04 (1H, d, J=7Hz), 7.80 (2H, dd, J=2Hz, 7Hz) 

IR (v, KBr, cm 1 ) : 3330, 2954. 1664, 1498, 1455, 1328, 1259. 1 149 

Rf : 0.34 



[0225] 




Example 53 



[0227] 
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Example 54 

Synthesis of N-[(S)-1 -(N-cyclopentylamino)-l ,2-dioxo-3-heptyl]-1 -[N-(4-nitrobenzenesulfonyl)amino]cydohexanecar- 
boxamide 

[0229] 




[0230] The same procedure as in Example 53 was repeated except that the 1-[N-(4-methoxybenzenesulfo- 
nyl)amino]cyclohexane carboxylic acid was replaced by 463mg of 1-[N-(4-nrtrobenzenesulfonyl)amino]cyclohexane 
carboxylic acid synthesized in Reference Example 22, whereby 266mg of the captioned N-[(S)-1-(N-cyclopentylamino) 
-1 ,2-dioxo-3-heptyl]-1-[N-(4-nitrobenzenesulfony0amino] cyclohexanecarboxamide was obtained in a yield of 30%. 

1 H-NMR (CDCI 3 , 6) : 0.88 (3H, t. J=7Hz), 1 .22- 1 .39 (6H, m), 1 .44 - 1 .51 (5H, m), 1 .62 - 1 .72 (5H, m), 1 .85 - 2.05 (8H, 
m) p 4.15 - 4.24 (1H, m), 5.11 (1H, ddd, J=5Hz, 8Hz t 13Hz), 6.10 (1H, s), 6.92 (1H, d, J=8Hz), 
7.13 (1H, d. J=8Hz), 8.10 (2H, d, J=9Hz), 8.33 (2H, d, J=9Hz) 

IR (v, KBr, cm" 1 ) : 3347, 2954, 1664, 1531, 1349, 1168 

Rf : 0.34 



Example 55 



Synthesis of N-[(S)-1 -(N-cycloperrtylamino)-l ,2-dioxo-4-methyl-3-pentyl]-1 -[N-[(4-acetyl)piperazine-1 -carbo- 
nyl]amino]cyclohexanecarboxamide 



[0231] 



OH H 

^ o Ly 




H ft H 



[0232] The same procedure as in Example 6 was repeated except that the (2RS, 3S)-N-cyclopentyl-3-amino-2- 
hydroxyheptanamide was replaced by 321 mg of (2RS, 3S)-N-cyclopentyl-3-amino-2-hydroxy-4-methylpentanamide 
synthesized in Reference Example 15, whereby 190mg of the captioned N*[(S)-1-(N-cyclopentylamino)-1,2-dioxo-4- 
methyt-3-pentyl]-1 -[N-[(4-acetyl)piperazine-1 -carbonyl]amino]cyclohexanecarboxamide was obtained in a yield of 26%. 

1 H-NMR (CDCI3, 6) : 0.84 (3H, d, J=7Hz), 1.01 (3H, d, J=7Hz), 1.28 - 1.50 (6H, m), 1.66 - 1.75 (5H, m), 1.86 - 2.20 
(7H, m), 2.13 (3H, s). 2.35 - 2.45 (1H, m), 3.37 - 3.51 (2H, m), 3.47 - 3.53 (4H, m), 3.65 - 3.71 
(2H, m), 4.08-4.20(1H, m), 4.51 (1H, s), 5.15 (1H, dd, J=8Hz, 8Hz), 6.82 (1H, d, J=8Hz), 7.90 
(1H, d, J=8Hz) 

IR (v. KBr, cm" 1 ) : 3856, 3760. 2108. 1730, 1468, 1374, 1200 
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Rf : 0.67 
Example 56 

Synthesis of N-[(S)-1 -(N-cyclopentylmethylamino)-l ,2-dioxo-5-methyl-3-hexyl]-1 -[N-(4-acetylpiperazine-1 -carbo- 
ny1)amino]cyclohexanecarboxamide 



[0233] 



y_ O Me^N^ H O O 



[0234] The same procedure as in Example 6 was repeated except that the (2RS, 3S)-N-cyclopentyl-3-amino-2- 
hydroxyheptanamide was replaced by 343mg of the (2RS, 3S)-N-cyclopentylmethyl-3-amino-2-hydroxy-5-methylhex- 
anamide synthesized in Reference Example 23, whereby 304mg of captioned N-[(S)-1-(N-cyclopentytmethylamino)- 
1 l 2-dioxo-5-methyl-3-hexyi]-1-[N-(4-acetylpiperazine-1-carbonyl) amino]cyclohexanecarboxamide was obtained in a 
yield 47%. 

1H-NMR (CDCI 3 , 8) : 0.93 (3H, d, J=6Hz), 0.98 (3H, d, J=6Hz), 1.15 - 1 .43 (6H, m), 1.52 - 1.77 (10H, m), 1.84 - 1.92 
(2H, m), 2.02 - 2.10 (3H, m), 2.13 (3H, s), 3.10 - 3.16 (1H, m), 3.20 - 3.24 (2H, m), 3.38 - 3.40 
(2H t m), 3.50 (4H, d, J=2Hz), 3.67 - 3.70 (2H, m), 4.53 (1H, s), 5.19 - 5.24 (1H, m), 6.93 (1H, t, 
J=5Hz), 7.78 (1H, d, J=7Hz) 

IR (v , KBr, cm 1 ) : 3343, 2950, 1654, 1631, 1251 

Rf : 0.56 

Example 57 

Synthesis of N-[(S)-1-(N-cyclopentylamino)-1,2<Jto^ 
mide 

[0235] 



OH H 



IX) 




[0236] The same procedure as in Example 53 was repeated except that the 1 -[N-(4-methoxybenzenesurfo- 
nyl)amino]cyclohexane carboxylic acid was replaced by 669mg of 1-[N-(quinoline-8-sulfonyl)amino]cyclohexane car- 
boxylic acid synthesized in Reference Example 24, whereby 520mg of the captioned N-[(S)-1 -(N-cycloperrtylamino)- 
1 ,2-dioxo-3-heptyi]-1 -[N-(quinoline-8-sulfonyl)amino] cyclohexanecarboxamide was obtained in a yield of 48%. 

1 H-NMR (CDCI 3 , 8) : 0.91 (3H, t. J=7Hz), 1 .24- 1 .49 (9H, m), 1 .58 - 1 .74 (7H, m), 1 .86 - 2.08 (8H, m), 4.1 7 - 4.22 (1 H, 
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m), 5.24 - 5.30 (1H, m), 6.86 (1H, d. J=8Hz), 7.09 (1H, s). 7.32 (1H, d, J=7Hz), 7.59 - 7.66 (2H, 
m), 8.05 (1H, d, J=7Hz), 8.31 - 8.36 (2H, m), 9.09 (1H, dd, J=2Hz, 4Hz) 

IR (v , KBr, cm 1 ) : 3340. 3266. 2954, 2935. 2857. 1679. 1644. 1508. 1324. 1 170.1143 

Rf : 0.53 

Example 58 

Synthesis of N-[(S)-1 -(N-cycloperrtylamino)-1 ,2-dioxo-5-methy1-3-hexyl]-1 -[N-[(4-acetyl)piperazine-1 -carbo- 
nyl]amino]cyclohexanecarboxamide 



[0237] 



qh h 9LJh9h 



y_ O k/ Me^N^ H O y_ O k/ 



[0238] The same procedure as in Example 6 was repeated except that the (2RS, 3S)-N-cyclopentyl-3-amino-2- 
hydroxyheptanamide was replaced by 343mg of (2RS, 3S)-N-cyc!opentyl-3-amino-2-hydroxy-5-methylhexanamlde 
synthesized in Reference Example 20, whereby 345mg of the captioned N-[(S)-1-(N-cyclopentylamino)-1.2-dioxo-5- 
methyl-3-hexyl]0-(N-[(4-acetyl)piperazine-lK;an^nyl]amino]cyclohexanecarboxamide was obtained in a yield of 44%. 

1 H-NMR (CDCI 3 , 6) : 0.94 (3H. d, J=7Hz). 0.97 (3H, d, J=7Hz), 1 .25 - 1 .57 (6H, m). 1 .58 - 1 .80 (8H, m). 1 .85 - 2.20 
(7H. m). 2.13 (3H. s), 3.37 - 3.41 (2H. m). 3.47 - 3.51 (4H. m). 3.66 - 3.70 (2H. m), 4.10 - 4.20 
(1H, m), 4.52 (1H, s), 5.19 - 5.25 (1H, m). 6.82 (1H, d, J=8Hz), 7.78 (1H. d, J=7Hz) 

IR (v . KBr. cm 1 ) : 3904. 1730, 1370, 1286, 1202, 1172, 1104 

Rf : 0.62 

Example 59 

Synthesis of N-[(S)-1 -(N-cycloperrtylamino)-1 ,2-dioxo-3-heptyl]-1 -[N-(morpholine-4-sulfonyl)amino]cyclohexanecar- 
boxamide 

[0239] 




[0240] The same procedure as in Example 2 was repeated except that the 1-[N-[4-(morpholine-4-carbo- 
nyl)]amino]cyclohexane carboxylic acid was replaced by 0.49g of 1-[N-(morphdine-4-sulfonyl)amino]cyclohexane car- 
boxylic acid synthesized in Reference Example 25, whereby 0.64g of the captioned N-[(S)-1 -(N-cyclopentylamino)-1 ,2- 
dioxo-3-heptyf]-1-[N-(morpholine-4-sulfonyl)amino] cyclohexanecarboxamide was obtained in a yield of 76%. 

1 H-NMR (CDCI3, 8) : 0.88 (3H, t. J=7H). 1.20 ■ 1.50 (8H. m). 1.58 - 1.80 (9H, m), 1.90- 2.10 (7H, m), 3.22 (4H, t, 
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J=4Hz), 3.72 (4H, t, J=4Hz), 4.14 - 4.20 (1H, m), 4.54 (1H, s), 5.21 - 5.26 (1H. m), 6.82 (1H, d, 

J=8Hz), 6.93 (1H, d, J=8Hz) 
IR (v , KBr, cm' 1 ) : 3336, 3270, 2956, 2931, 2861, 1725, 1671, 1521, 1454 
Rf : 0.47 

Example 60 

Synthesis of N-[(S)-1 -(N-cyclopentylamino)-1 ,2-dioxo-5-methy1-3-hexyl]-1 -[N-(morpholine-4-suHonyl)amino]cyclohex- 
anecarboxamide 

[0241] 

OH H 9 Cj H 9 H 

^6 U cO UH o ly 



[0242] The same procedure as in Example 51 was repeated except that the 1-[N-(morpholine-4-carbo- 
nyl)amino]cyclohexane carboxylic acid was replaced by 0.49g of 1-[N-(morpholine-4-sulfonyl)amino]cyclohexane car- 
boxytic acid synthesized in Reference Example 25, whereby 0.63g of the captioned N-[(S)-1-(N-cyclopentylamino)-1 ,2- 
dioxo-5-methyl-3-hexyl]-1-[N-(morpholine-4-sulfonyl) amino]cydobexanecarboxamide was obtained in a yield of 74%. 

1H-NMR (CDCI 3 , 8) : 0.95 (3H, d. J=6H), 1.01 (3H, d, J=6H), 1.20 - 1.80 (15H, m), 1.90 - 2.10 (6H, m), 3.22 (4H, t, 
J=5Hz), 3.72 (4H, t, J=5Hz), 4.10 - 4.20 (1H, m). 4.51 (1H, s). 5.20- 5.30 (1H, m), 6.82 (1H, d, 
J=7Hz), 6.86 (1H, d. J=7Hz) 

IR (v , KBr, cm' 1 ) : 3394, 3340, 3261, 2958, 2865, 1725. 1671, 1523, 1454 

Rf : 0.48 

Example 61 

Synthesis of N-[(S)-1 -(N-cyclopentylamino)-1 ,2-dioxo-3-heptyi]-1 -[N-(4-acetylpiperazine-1 -sulfonyl)amino]cyclohex- 
anecarboxamide 

[0243] 



OH H 9 I J H 9 H 




t 0 k/ Me^N^J U H O \ O k/ 



[0244] The same procedure as in Example 59 was repeated except that the 1-[N-(morpholine-4-suKo- 
nyl)amino]cyclohexane carboxylic acid was replaced by 0.5g of 1-[N-(4-acetylpiperazine-1-sulfonyl)amino]cyclohexane 
carboxylic acid synthesized in Reference Example 26, whereby 0.35g of the captioned N-[(S)-1 -(N-cyclopentylamino)- 
1,2-dioxo-3-heptyl]-1-[N-(4-acetylpiperazine-1-sulfonyl)amino] cyclohexanecarboxamide was obtained in a yield of 
43%. 
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1H-NMR (CDCI 3 , 8) : 0.88 (3H, t, J=7H), 1.31 - 1.80 (17H, m), 1.88 - 2.10 (7H, m), 2.11 (3H, s), 3.20 - 3.30 (4H, m), 
3.50 - 3.57 (2H, m), 3.60 - 3.70 (2H, m), 4.10 - 4.20 (1 H, m), 4.70 (1H, s), 5.20 - 5.25 (1H, m), 
6.86 (1 K d, J=8Hz), 6.91 (1 H, d, J=8Hz) 

IR (v , KBr, cm" 1 ) : 3334, 3266. 2956, 2933. 2867. 1727, 1668, 1646, 1525. 1450 

Rf : 0.60 

Example 62 

Synthesis of N-[(S)-1 -(N-cyclopentylamino)-l ,2-dioxo-5-methyl-3-hexyl]-1 -[N-(4-acetylpiperazine-1 -sulfb- 
nyl)amino]cyclohexanecarboxamide 

[0245] 



OH H 



< 5 X> — vJ° H 



o 




[0246] The same procedure as in Example 60 was repeated except that the 1-[N-[4-(morpholine-4-sulfo- 
nyl)]amino]cydohexane carboxylic acid was replaced by 0.5g of 1 -[N-(4-acetylpiperazine-1 -sulfonyl)amino]cyclohexane 
carboxytic acid synthesized in Reference Example 26, whereby 0.4g of the captioned N-[(S)-1-(N-cyclopentylamino)- 
1,2-dioxo-5-metryl-3-hexyl]-1-[N-(4-acetylpiperazine-1- sulfonyl)amino]cyclohexanecarboxamide was obtained in a 
yield of 50%. 

1H-NMR (CDCI 3 , 6) : 0.95 (3H. d, J=6H). 1.00 (3H, d. J=6H). 1.30 - 2.10 (21 H, m), 2.11 (3H, s). 3.20 - 3.30 (4H, m). 

3.50 - 3.57 (2H, m), 3.60- 3.70 (2H, m). 4.10 - 4.20 (1H. m). 4.51 (1H, s). 5.20 - 5.30 (1H, m), 

6.84 (1H, d, 1=8Hz) ( 6.87 (1H, d, J=8Hz) 
IR (v, KBr, cm 1 ) : 3340, 3266, 2956, 2869, 1727. 1671. 1641. 1521. 1430 
Rf : 0.61 

Example 63 

Synthesis of N-[(S)-1-(N-cycloperrtylamino)^^ 
nyl)amino]cyclohexanecarboxamide 

[0247] 

OH H 9 fj H 9 H 

Ly Me 0^0 ky 

o 



[0248] The same procedure as in Example 15 was repeated except that the 1-[N-[4-(morpholine-4-carbo- 
nyl)]amino]cyclohexane carboxylic acid was replaced by 0.5g of 1 -[N-(4-acetylpiperazine-1 -sulfony1)amino]cyclohexane 
carboxylic acid synthesized in Reference Example 26, whereby 0.41g of the captioned N-[(S)-1 -(N-cycloperrtylamino)- 
1,2<iioxo-4-methyl-3-pentyr]-1-[N-(4-acetylpipe^ was obtained in a 

yield of 50%. 
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1H-NMR (CDCI3, 8) : 0.88 (3H, d. J=7H), 1.01 (3H, d, J=7H), 1.30 - 1.80 (12H, m), 1.90 - 2.05 (6H, m). 2.11 (3H, s). 

2.36 - 2.43 (1 H, m), 3.20 - 3.25 (4H, m), 3.46 - 3.51 (2H, m), 3.60 - 3.70 (2H, m), 4.13 - 4.18 (1 H, 
m), 4.64 (1H, s), 5.12 - 5.15 (1H, m), 6.86 (1H, d, J=8Hz), 7.00 (1H, d, J=8Hz) 

IR (v, KBr, cm 1 ) : 3384, 3261. 2958, 2865. 1737, 1670. 1633, 1536. 1508, 1450 
5 Rf : 0.63 

Example 64 

Synthesis of N-[(S)-1 -[N-(2,2-dimethyfpropyl)amino]-1 ,2<lioxo-3-heptyl]-1 -[N-(morpholine-4-carbonyl)amino]cydohex- 
10 anecarboxamide 

[0249] 



15 



20 




oO 



J H n v n 



25 

[0250] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
174mg of neopentylamine, whereby 367mg of the captioned N-[(S)-1 -[N-(2,2-dimeihyl-propyl)amino]-1 ,2-dioxo-3-hep- 
tyl]-1-[N-(morpholine-4-carbonyl)amino]cyclohexanecarboxamide was obtained in a yield of 38%. 

30 1H-NMR (CDCI3, 8) : 0.88- 0.90 (3H, m), 0.92 (9H, s), 1.08 - 1.42 (7H, m), 1.65 ■ 1.71 (4H. m). 1.86 - 1.99 (3H, m), 
2.00- 2.12 (2H, m), 3.04 - 3.15 (2H, m), 3.39 (4H, t, J=5Hz), 3.72 (4H, t, J=5Hz), 4.46 (1H, s), 
5.18 (1H, ddd. J=5Hz, 7Hz, 8Hz), 6.96 (1H, t, J=6Hz), 7.95 (1H, d, J=7Hz) 

IR(v, KBr, cm 1 ) : 3340.2958, 2929. 1677, 1608. 1531, 1261. 1116 

Rf : 0.48 



35 



40 



45 



50 



Example 65 

Synthesis of N-[(S)-1 -(N-cyclopentylamino)-1 ,2-dioxo-3-heptyl]-1 -[N-(pyridine-3-sulfonyl)amino]cyclohexanecarboxa- 
mide 

[0251] 



? H H 9UH O H 

N 



[0252] The same procedure as in Example 53 was repeated except that the 1 -[N-(4-methoxybenzenesurfo- 
nyl)amino]cyclohexane carboxylic acid was replaced by 1 . 1 g of 1 -[N-(pyrkjine-3-sulfony1)amino]cyclohexane carboxylic 
acid synthesized in Reference Example 27, whereby 248mg of the captioned N-[(S)-1 -(N-cyclopentylamino)-l ,2-dioxo- 
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3-heptyl]-1-[N-(pyridine-3-sulfonyl)amino] cyclohexanecarboxamide was obtained in a yield of 13%. 

1 H-NMR (CDCI 3 . 8) : 0.86- 0.93 (3H. m), 1 .26- 1 .36 (7H, m). 1 .47- 1 .51 (5H, m), 1 .60 - 1 .72 (5H, m), 1 .84 - 2.06 (7H, 
m), 4.19 - 4.23 (1H, m), 4.98 - 5.04 (1H, m), 5.50 (1H, s), 6.93 (1H, d, J=8Hz), 7.01 (1H, dt. 
J=2Hz, 8H2), 7.43 (1H, ddd. J=1Hz, 5Hz, 8Hz), 8.15 (1H, dt, J=2Hz, 8Hz), 8.75 (1H, dt. J=2Hz, 
5Hz), 9.06 (1H,d. J=2Hz) 

IR (v, KBr, cm* 1 ) : 3355, 2956, 1668, 1525, 1 170 

Rf : 0.48 

Example 66 

Synthesis of N-[(S)-1-(N-cyclopentylmethylamino)-1 ,2-dioxo-3-heptyl]-1-[N-(4-acetylpiperazine-1-cartx)- 
nyl)amino]cyclohexanecartx>xamide 

[0253] 



O 



N^> H O ^ O 



[0254] The same procedure as in Example 28 was repeated except that the (2RS, 3S)-2-hydroxy-3-[N-[1 -[N-(mor- 
pholine-4-carbonyl)amino]cyclohexanecarbonyl] amlno]heptanoic acid was replaced by 881 mg of (2RS, 3S)-2-hydroxy- 
3-[N-[1-[N-(4-acetylpiperazine-1-carbony1) amino]cyclohexanecarbonyl]amino]heptanoicacid synthesized in Reference 
Example 28 and the 3-chlorobenzylamine was replaced by 496mg of cyclopentylmethyiamine, whereby 64mg of the 
captioned N-[(S)-1 -(N-cyclopentylmethylamino)-l ,2-dioxo-3-heptyl]-1 -[N-(4-acetylpiperazine-1 -carbonyl) 

amino]cyclohexanecarboxamide was obtained in a yield of 1 1%. 

1 H-NMR (CDCI3. 8) : 0.86-0.90 (3H, m), 1.17- 1.44 (9H, m), 1.53 - 1.77 (8H, m), 1.86 - 2. 14(10H, m), 3.22 (2H, dd, 
J=6Hz, 7Hz), 3.34 - 3.41 (2H, m), 3.45 - 3.51 (5H, m), 3.67 - 3.70 (2H, m), 4.52 (1H, s), 5.17 - 
5.22 (1H, m), 6.90 (1H, t, J=6Hz), 7.79 (1H, d, J=7Hz) 

IR (v, KBr, cm 1 ) : 3353, 2952, 1629. 1529, 1444, 1250 

Rf : 0.51 

Example 67 

Synthesis of N-[(S)-1 -(N-cyclopentylamino)-l ,2-dioxo-3-heptyl]-1 -[N-(4-acetylaminobenzene-1 -suffo- 
nyl)amino]cyclohexanecarboxamide 

[0255] 
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[0256] The same procedure as in Example 53 was repeated except that the 1-[N-(4-methoxybenzenesulfo- 
nyl)amino]cyclohexane carboxylic acid was replaced by 511mg of 1-[N- (4-acetylaminobeuzenesulfonyl) 
amino]cyclohexane carboxylic acid synthesized in Reference Example 29, whereby 526mg of the captioned N-[(S)-1- 
5 (N-cyclopentylamino)-l ,2-dioxo-3-heptyl]-1 -[N-(4-acetylaminobenzene-1 -sulfonyl) amino]cyclohexanecarboxamide 
was obtained in a yield of 63%. 

1H-NMR (CDCI 3 , 5) : 0.85 - 0.87 (3H, m), 1.24- 1.35 (7H, m), 1.46- 1.60 (5H t m), 1.63 - 2.05 (12H, m), 2.23 (3H, s). 

4.1 1 - 4.21 (1H, m), 4.90 - 4.95 (1H, m), 5.00 (1H, s), 6.98 (1H, d. J=8Hz), 7.08 (1H, d, J=8Hz), 
10 7.55 (1H, s), 7.61 (2H ( d, J=9Hz), 7.78 (2H, dd, J=2Hz. 7Hz) 

IR (v, KBr, cm* 1 ) : 3334, 2952, 1656. 1592, 1531, 1402, 1324, 1 151, 1095 
Rf : 0.58 



15 



20 



25 



30 



Example 68 

Synthesis of N-[(S)-1 ,2-dioxo-1 -[N-(1 -hydroxycydohexylmethyl)amino]-3-heptyl]-1 -[N-(morpholine-4-carbo- 
nyl)amino]cyclohexanecarboxamide 

[0257] 



r^MooH -oWrV^D 

o^J H o \ °^ ° \ ° 



[0258] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
258mg of 1 -hydroxycyclohexylmethylamine, whereby 140mg of the captioned N-[(S)-1,2-dioxo-1-[N-(1-hydroxycy- 
clohexy1methyl)amino]-3-heptyi]-1-^ was obtained in a yield 

35 of 18%. 

1H-NMR (CDCI 3 , 8) : 0.88 (3H, t, J=7Hz), 1.26 - 1.44 ( 11H, m), 1.52 - 1.71 (9H, m), 1.84 - 1.97 ( 3H, m), 2.04 - 2.11 
(3H, m), 3.30 (2H, d, J=6Hz), 3.38 (4H, t, J=5Hz), 3.71 (4H, t. J=5Hz), 4.48 (1H, s), 5.06 - 5.11 
(1 H, m), 7.18 (1H, bs), 7.90 (1H, d, J=7Hz) 
40 IR (v, KBr, cm 1 ) : 2931, 1664, 1631, 1529 

Rf : 0.65 
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Example 69 

Synthesis of N-[(S)-1 -(N-cyclopentylamino)-l ,2-dioxo-3-heptyl]-1 -[N-[(4-ethoxycaibonyl)piperazine-1 -carbo- 
nyl]amino]cyclohexanecarboxamide 

[0259] 

r ° < 



[0260] The same procedure as in Example 2 was repeated except that the 1 -[N-(morpholine-4-carbo- 
nyl)amino]cyclohexanecarboxylic acid was replaced 982mg of 1-[N-[(4-ethoxycarbonyl)piperazine-1-carbonyl]amino] 
cyclohexanecarboxylic acid synthesized by the same procedure as in Reference Example 8 .whereby 767mg of the 
captioned N-[(S)-1 -(N-cyclopentylamino)-l .2<Jioxo-3-heptyl]-1 -[N-[(4-ethoxycarbonyl)piperazine-1 -carbo- 

nyl]amino]cyclohexanecarboxamide was obtained in a yield of 48%. 

1H-NMR (CDCI3, 6) : 0.88 (3H, t, J=7Hz), 1.20 - 1.51 (12H, m), 1.55 - 1.73 (8H, m), 1.82 - 2.04 (5H, m), 2.05 - 2.14 
(2H, m), 3.37 - 3.42 (4H, m), 3.51 - 3.53 (4H, m), 4.13 - 4.19 (3H, m), 4.48 (1 H, s), 5.1 8 (1 H, ddd, 
J=12Hz, 7Hz, 5Hz), 6.81 (1H, d, J=8Hz), 7.88 (1H, d, J=7Hz) 

IR (v, KBr, cm 1 ) : 3299. 2931 , 1650. 1523 

Rf : 0.49 

Example 70 

Synthesis of N-[(S)-1 -(N-cyclopentylamino)-l ,2-dioxo-3-heptyl]-1 -[N-[(4-methylsulfonyl)piperazine-1 -carbo- 
nyl]amino]cyclohexanecarboxamide 

[0261] 



yYr> 



o 




[0262] The same procedure as in Example 2 was repeated except that the 1-[N-(morpholine-4-carbo- 
nyl)amino]cyclohexanecarboxylic acid was replaced by the 667mg of 1-[N-[(4-methylsulfonyl)piperazine-1-carbo- 
nyl]amino]cyclohexanecarboxylic acid synthesized by same procedure as in Reference Example 8. whereby 791 mg of 
the captioned N-[(S)-1 -(N-cyclopentylamino)-l ,2-dioxo-3-heptyl]-1 -[N-[(4-methylsulfonyl)piperazine-1 -carbonyl]amino] 
cydohexanecarboxamide was obtained in a yield of 73%. 

1H-NMR (CDCI3. 6) : 0.88 (3H. t. J=7Hz), 1.23 - 1.50 (8H. m), 1.58 - 1.80 (9H, m), 1.83-2.18 (7H, m), 3.10 (3H, s). 

3.26 (4H, t, J=5Hz), 3.54 (4H. t. J=5Hz). 4.11 - 4.21 (1H. m), 4.54 (1H, s). 5.19 (1H, ddd. 

J=12Hz. 7Hz, 5Hz). 6.80(1 H. d. J=8Hz), 7.71 (1H, d. J=7Hz) 
IR (v, KBr, cm" 1 ) : 3318. 2954. 2933. 1654, 1529 
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Rf : 0.62 
Example 71 

Synthesis of N-[(S)-1 -(N-cyclopentylamino)-1 ,2<lioxo-3-heptyO-1-[N4(4-isobutyryl)piperazine-1-cartx>- 
nyi]amino]cyclohexanecarboxamide 

[0263] 




[0264] The same procedure as in Example 2 was repeated except that the 1-[N-(morpholine-4-carbo- 
nyl)amino]cyclohexanecarboxylic acid was replaced by the 416mg of 1-[N-[(4-isobutyryl)piperazine-1-carbo- 
nyl]amino]cyclohexanecarboxylic acid synthesized by the same procedure as in Reference Example 8, whereby 349mg 
of the captioned N-[(S)-1 -(N-cyclopentylamino)-l ,2-dioxo-3-heptyl]-1 -[N-[(4-isobutyry1)piperazine-1 -carbo- 
nyl]amino]cyclohexanecarboxamide was obtained in a yield of 51%. 

1H-NMR (CDCI 3 , 8) : 0.88 (3H, t. J=7Hz), 1.14 (6H, d, J=9Hz), 1.21 - 2.18 (24H. m), 2.78 - 2.82(11-1, m), 3.30 - 3.70 
(8H, m), 4.10 - 4.20 (1H, m) ( 4.48 (1H, s), 5.18 (1H, ddd, J=12Hz, 7Hz, 5Hz), 6.79 (1H, d, 
J=8Hz), 7.81 (1H, d, J=7Hz) 

IR (v, KBr, cm" 1 ) : 3332, 3266, 2960, 2861, 1733, 1666, 1614 

Rf : 0.54 

Example 72 

Synthesis of N-[(S)-1 -(N-cyclopenty1amino)-1 ,2-dioxo-3-heptyl]-1 -[N-(thiamorpholine-4-carbonyl)amino]cyclohexane- 
carboxamide 

[0265] 




[0266] The same procedure as in Example 2 was repeated except that the 1-[N-(morpholine-4-carbo- 
nyl)amino]cyclohexanecarboxylic acid was replaced by 348mg of 1-[N-(thiamorpholine-4-carbonyl)amino]cyclohexane- 
carboxylic acid synthesized by the same procedure as in Reference Example 5, wherby 333mg of the captioned N-[(S)- 
1 -(N-cyclopentylamino)-l ,2-dioxo3-heptyl]-1 -(N-(thiamorpholine^-carbonyl)amino]cyclohexanecarboxamide was 
obtained in a yield of 53%. 

1H-NMR (CDCI3, 8) : 0.88 (3H, t. J=7Hz), 1.20 - 2.20 (24H, m), 2.60 - 2.70 (4H, m), 3.65 - 3.80 (4H, m), 4.05 - 4.10 
(1H, m), 4.42 (1H, s). 5.18 (1H, ddd, J=12Hz, 7Hz, 5Hz), 6.79 (1H, d, J=8Hz), 7.94 (1H, d, 
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IR(v, KBr.cnV 1 ): 
Rf : 



J=7Hz) 

3320, 2952, 2933, 2856, 1727, 1648, 1623. 1517 
0.41 



5 Example 73 



Synthesis of N-[(S)-1 -(N-cyclopentylamino)- 1,2<Hoxo-3-heptyl]-1-[N-[(4-etho 
nyl]amino]cyclohexanecarboxamide 



10 [0267] 



15 





20 



[0268] The same procedure as in Example 2 was repeated except that the 1 -[N-(morpho1ine-4-carbo- 
25 nyl)amino]cyclohexanecarboxylic acid was replaced by 979mg of 1-[N-[(4-ethoxycartx>nyl)piperidine-1-carbo- 
nyl]amino]cyclohexanecarboxylic acid synthesized by t he same procedure as in Reference Example 8, whereby 
81 5mg of the captioned N-[(S)-1 -(N-cyclopentylamino)-l ,2-dioxo-3-heptyl]-1 -[N-[(4-ethoxycarbonyl)piperidine-1 -carbo- 
nyljamino] cyclohexanecarboxamide was obtained in a yield of 50%. 

30 1H-NMR (CDCI 3 , 8) : 0.88 (3H, t. J=7Hz), 1.26 (3H, t. J=7Hz), 1 .21 - 2.18 (28H, m), 2.50 (1H, tt, J=10Hz, 4Hz), 2.90 - 
3.05 (2H, m), 3.80 - 3.95 (2H, m), 4.05 - 4.12 (3H, m), 4.44 (1 H, s), 5.19 (1 H, ddd, J=12Hz, 7Hz. 
5Hz), 6.85 (1H, d, J=9Hz), 8.04 (1H, d, J=7Hz) 

IR (v, KBr, cm 1 ) : 3372, 2954, 2859, 1731, 1656, 1544 

Rf : 0.38 

35 

Example 74 

Synthesis of N-[(S)-1 ,2-dioxo-1 -[N-(2-oxo-2-phenylethyl)amino]-3-heptyl]-1 -[N-(morpholine-4-carbo- 
nyl)amino]cyclohexanecarboxamide 

40 



[0270] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
55 257mg of 2-aminoacetophenone hydrochloride and 304mg of triethylamine, whereby 364mg of the captioned N-[(S)- 
1 ,2-dioxo-1 *[N-(2-oxo-2i3henylethyl)amino]-3-heptyl]-1 -[N-(morpholine-4-carbonyl)amino]cyclohexanecarboxamide 
was obtained in a yield of 47%. 



[0269] 



50 



45 
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1H-NMR (CDCI 3 , 8) : 0.89 (3H, t. J=7Hz), 1.26 - 1.43 (6H, m), 1 ;57 - 1.71 (5H, m), 1.85 - 2.18 (5H, m), 3.36 - 3.42 (4H, 
m). 3.68 - 3.74 (4H, m), 4.46 (1H, s), 4.73 (1H, dd, J=16Hz, 5Hz), 4.84 (1H, dd, J=16Hz, 5Hz), 
5.22 - 5.28 (1H, m), 7.52 (2H, t, J=8Hz), 7.64 (1H, t, J=8Hz), 7.87 (1H, t ( J=5Hz), 7.97 (2H, d, 
J=8Hz), 7.98 (1H,d, J=6Hz) 

IR (v, KBr, cm" 1 ) : 3288, 2929. 2857, 1 677, 1 629 

Rf : 0.61 

Example 75 

Synthesis of N-[(S)-1 ,2<Jioxo-1 -[N-[(2-methyl-1 ,3-benzodioxolane-2-yl)methyl]amino]-3-heptyl]-1 -[N-(morpholine-4- 
cartx>nyl)amino] cyclohexanecarboxamide 

[0271] 




[0272] The same procedure as in Example 28 was repeated except that the 3-chlorobenzyiamine was replaced by 
248mg of 1-(2-methyl-1,3-benzodioxolane-2-yl)methanamine, whereby 464mg of the captioned N-[(S)-1,2-dioxo-1-[N- 
[(2-methyM ,3-benzodicxolane-2-yl)m 
mide was obtained in a yield of 57%. 

1H-NMR (CDCI 3 , 8) : 0.87 (3H, t. J=7Hz), 1.22- 1.42 (6H, m), 1.56 - 1.68 (5H, m), 1.65 (3H, s), 1.61 - 1.94 (3H, m), 
2.03 - 2.13 (2H, m), 3.37 (4H, t, J=5Hz), 3.64 (1H, dd, J=12Hz, 6Hz), 3.71 (4H, t, J=5Hz), 3.78 
(1 H, dd, J=12Hz, 6Hz), 4.41 (1H, s), 5.15 • 5.22 (1H, m). 6.73 - 6.82 (4H, m), 7.54 (1H, t. J=5Hz), 
7.94 (1H, d, J=6Hz) 

IR (v, KBr, cm' 1 ) : 331 5, 2931 . 2857, 1 666, 1 639 

Rf : 0.50 

Example 76 

Synthesis of N-[(S)-1 ,2-dioxo-1 -[N-[(2-phenyl-1 ,3-dioxolane-2-yl)methyl] amino]-3-heptyl]-1 -[N-(morpholine-4-carbo- 
nyl)amino]cyclohexanecarboxamide 

[0273] 




[0274] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
269mg of 1-(2-phenyl-1,3-dioxolane-2-yl)methanamine, whereby 553mg of the captioned N-[(S)-1,2-dioxo-1-[N-[(2- 
phenyl-1 ,3-dioxolane-2-yl)methyTJamino]-3-heptyl]-1 -[N-(morpholine-4- carbonyi)amino]cyclohexanecarboxamide was 
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obtained in a yield of 66%. 



1 H-NMR (CDCI 3 , 6) : 0.88 (3H, t. J=7Hz), 1 .21 - 1 .42 (6H, m). 1 .55 • 1 .71 (5H, m), 1 .83 - 1 .97 (3H, m), 2.04 - 2.1 5 (2H, 
m), 3.38 (4H. t, J=5Hz), 3.61 (1H, dd, J=14Hz, 6Hz), 3.70 (1H, dd. J=14Hz, 6Hz), 3.72 (4H, t, 
5 J=5Hz), 3.79 - 3.89 (2H. m), 4.00 - 4.10 (2H, m), 4.44 (1H, s), 5.12 - 5.18 (1H. m), 7.15 (1H, t. 

J=5Hz), 7.31 - 7.38 (3H, m), 7.45 - 7.56 (2H, m), 7.93 (1H, d, J=7Hz) 

IR (v, KBr, cm' 1 ) : 3313, 2954, 2931, 1689, 1650 

Rf : 0.50 

10 Example 77 

Synthesis of N-[(S)-1 -[N-(2,2-dimethoxyethyl)amino]-1 .2<Jioxo-3-heptyl]-1-[N-(morpholine-4-carbonyl)amino]cyclohex- 
anecarboxamide 

15 [0275] 




[0276] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
158mg of 2,2-dimethoxyetfianamine, whereby 391 mg of the captioned N-[(S)-1-[N-(2,2-dimethoxyethyl)amino]-1,2- 
30 dioxo-3-heptyl]-1 -[N-(morpholine-4-carbonyl)amino]cyclohexanecarboxamide was obtained in a yield of 54%. 

1 H-NMR (CDCI 3t 6) : 0.88 (3H, t, J=7Hz), 1 .23 - 1 .42 (6H, m), 1 .57 - 1 .69 (5H, m), 1 .83 - 2.1 5 (5H, m), 3.35 - 3.51 (2H, 
m), 3.39 (4H, t, J=5Hz), 3.40 (6H, s). 3.72 (4H, t, J=5Hz), 4.40 (1H, t, J=6Hz), 4.44 (1H, s). 5.16 
- 5.24 (1H, m), 7.03 (1H, t, J=5Hz), 7.94 (1H, d, J=6Hz) 
35 I R (v, KBr, cm" 1 ) : 3332, 2931 , 2857, 1 675, 1 631 

Rf : 0.74 



Example 78 



40 Synthesis of N-[(S)-1 ,2-dioxo-1 -[N-[(1 ,3-dioxolane-2-yl)methyl]amino]-3-hepty1]-1 -[N-(morpholine-4-carbo- 
nyl)amino]cyclohexanecarboxamide 



[0277] 




55 



[0278] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
1 55mg of 1 -(1 ,3-dioxolane-2-yl)methanamine, whereby 352mg of the captioned N-[(S)-1 ,2KJioxo-1 -[N-[(1 ,3-dioxolane- 
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2-yl)methy0amino]-3-hepty0-1-[N-(morpholine-4-carbonyl)amino] cyclohexanecarboxamide was obtained in a yield of 
49%. 

1H-NMR (CDCI 3l 8) : 0.88 (3H, t, J=7Hz), 1.22 - 1.44 (6H, m), 1.57 - 1.69 (5H. m), 1.82 - 2.15 (5H. m), 3.39 (4H, t. 

J=5Hz), 3.52 (2H, dd, J=6Hz, 4Hz), 3.72 (4H, t, J=5Hz), 3.85 - 4.04 (4H, m), 4.45 (1H, s), 5.00 
(1H, t, J=4Hz), 5.13 - 5.20 (1H, m), 7.06 (1H, t. J=6Hz), 7.95 (1H, d. J=6Hz) 

IR (v, KBr, cm' 1 ) : 3320, 2931 , 2857, 1 677, 1 648 

Rf : 0.77 

Example 79 

Synthesis of N-[(S)-1 -[N-[(2 -methyl- 1 ,3-dioxolane-2-yl)methyl]amino]-1 ,2-dioxo-3-heptyl]-1 -[N-(morpholine-4-carbo- 
nyl)amino]cyclohexanecarboxamide 

[0279] 




[0280] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
179mg of 1 -(2-methyl-1 ,3-dioxolane-2-yi)methanamine, whereby 447mg of the captioned N-[(S)-1-[N-[(2-methyl-1,3- 
dioxolane-2-yl)methyl]aminoH,2<iiQxo-3-heptylH^^ was 
obtained in a yield of 60%. 

1H-NMR (CDCI 3 , 6) : 0.88 (3H, t. J=7Hz), 1.22 - 1.42 (6H, m), 1.33 (3H, s), 1.50 - 1.71 (5H, m), 1.82 - 2.15 (5H, m), 
3.39 (4H, t, J=5Hz), 3.39 - 3.49 (2H, m), 3.72 (4H, t, J=5Hz), 3.93 - 4.02 (4H, m), 4.43 (1H, s), 
5.15 - 5.22 (1H, m), 7.06 (1H, t, J=5Hz), 7.96 (1H, d, J=6Hz) 

IR (v, KBr, cm" 1 ) : 3428, 2929, 2857, 1660 

Rf : 0.72 

Example 80 

Synthesis of N-[(S)-1 ,2-dioxo-1 -N-[(S)-(1 -phenylethyl)amino]-3-heptyl]-1 -[N-(morpholine-4-carbonyl)amino]cyclohex- 
anecarboxamide 

[0281] 




... .. 



[0282] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
164mg of (S)-1 -phenylethylamine, whereby 601 mg of the captioned N-[(S)-1 ,2-dioxo-1 -N-[(S)-(1 -phenylethyl)amino]-3- 
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heptyl]-1 -[N-(morpholine^^rtx)nyl)amino]cyclohexanecarboxamjde was obtained in a yield of 80%. 

1H-NMR (CDCI 3 , 8) : 0.88 (3H, t. J=7Hz). 1.24 - 1.45 (8H, m), 1.53 (3H, d. J=7Hz), 1.58 - 1.70 (4H, m), 1.80 - 1.91 
(2H, m), 2.02 - 2.14 (2H. m), 3.22 - 3.38 (4H. m), 3.68 - 3.72 (4H, m), 4.47 (1H, s). 5.03 - 5.07 
5 (1H, m), 5.12 (1H, ddd, J=12Hz, 8Hz, 5Hz), 7.10(1H, d, J=8Hz), 7.27 - 7.35 (5H, m), 7.95 (1H, 

d, J=8Hz) 

IR (v, KBr, cm 1 ) : 3376. 2931. 1654. 1546, 1511 
Rf : 0.54 

10 Example 81 

Synthesis of N-[(S)-1 ,2-dioxo-1 -N-[(R)-(1 -pheny1ethyl)amino]-3-heptyl]-1 -[N-(morpholine-4-carbonyl)amino]cyclohex- 
anecarboxamide 

15 [0283] 



20 



25 




COOH 



oO 



j h s i 5 I 



[0284] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
1 64mg of (R)-1 -phenylethylamine, whereby 587mg of the captioned N-[(S)-1 ,2-dioxo-1 -N-[(R)-(1 -phenylethyl)amino]-3- 
30 heptyl]-1 -[N-(morpholine-4-carbonyl)amino]cyclohexanecarboxamide was obtained in a yield of 78%. 

1H-NMR (CDCI3, 5) : 0.86 (3H, t. J=7Hz), 1.13 - 1.45 (8H, m), 1.53 (3H, d, J=7Hz), 1.55 (4H, m). 1.80 - 2.00 (2H, m), 
2.02 - 2.18 (2H. m), 3.35 - 3.38 (4H. m). 3.68 - 3.72 (4H. m), 4.47 (1 H, s), 5.04 - 5.08 (1 H. m). 
5.12 (1H, ddd. J=12Hz, 7Hz, 5Hz), 7.11 (1 H, d, J=8Hz). 7.25 - 7.37 (5H, m), 7.93 (1H. d, J=7Hz) 
35 IR (v, KBr, cm' 1 ) : 3367, 3307, 1650, 1550, 151 1 

Rf : 0.54 

Example 82 

40 Synthesis of N-[(S)-1 ,2-dioxo-1 -[N-3-pentylamino]-3-heptyl]-1 -[N-(morphoIine-4-carbonyl)amino]cyclobexanecarboxa- 
mide 

[0285] 



45 



50 




COOH 




55 



[0286] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
131mg of 3-pentylamine, whereby 330mg of the captioned N-[(S)-1 p 2-dioxo-1-[N-3-pentylamino]-3-heptyl]-1-[N-(mor- 
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45 



50 



pholine-4-cartx)nyl)amino]cydohexanecaftx)xamide was obtained in a yield of 46%. 

1H-NMR (CDCI 3 , 8) : 0.86 - 0.91 (9H, m), 1.20 - 1.57 (13H, m), 1.64 - 1.74 (2H, m), 1.80 - 2.02 (3H, m), 2.16 - 2.17 
(2H, m), 3.34 (4H, t, J=5Hz), 3.72 (4H. t, J=5Hz), 4.45 (1H, m), 5.19 - 5.24 (1H, m), 6.59 (1H, d, 
J=9Hz), 7.93 (1H,d, J=7Hz) 

IR (v, KBr, cm" 1 ) : 3316, 1654, 1513 

Rf : 0.51 

Example 83 

Synthesis N-[(S)-1,2<Jioxo-1-[N-(2-methytphenyt^^ 
carboxamide 

[0287] 



H 0H 

N r^cooH 





[0288] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
161mg of 2-methylaniline, whereby 445mg of the captioned N-[(S)-1 ,2-dioxo-1-[N-(2-methylphenyl)amino]-3-heptyl]-1- 
[N-(morpholine-4-carbonyl)amino]cyclohexanecarboxamide was obtained in a yield of 59%. 



1H-NMR (CDCI3, 8) : 0.90 (3H, t, J=7Hz), 1.30 - 1.42 (6H, m), 1.62 - 1.76 (6H, m), 1.87 - 2.17 (5H, m), 2.32 (3H, s), 
3.37 (4H, t J=5Hz), 3.69 (4H, t, J=5Hz), 5.24 - 5.29 (1 H, m), 7. 10 (1 H, dt, J=7Hz, 1 Hz), 7.20 (1 H, 
d, J=7Hz), 7.23 (1H, d, J=8Hz), 8.07 (2H, d. J=8Hz), 8.64 (1H, s) 
IR (v, KBr, cm" 1 ) : 3386, 2929, 1685, 1643, 1527, 1457, 1255 
35 Rf : 0.52 

Example 84 

Synthesis of N-[(S)-1 -(N-cyclopentylamino)-1 ,2-dioxo-3-heptyl]-1 -[N-[(4-acetyl)perhydro-4-azaazepine-1 -carbo- 
40 ny)]amino]cyclohexanecarboxamide 



[0289] 



? H H O I J u O u 

\ o LV "^yVJ h o t o U/ 



[0290] The same procedure as in Example 2 was repeated except that the 1-[N-(morpholine-4-carbo- 
nyl)amino]cyclohexanecarboxylic acid was replaced by 622mg of 1-[N-[(4-acetyl)perhydro4-azaazepine-1-carbo- 
nyl]amino]cyclohexanecarboxylic acid synthesized by the same procedure as in Reference Example 8, whereby 502mg 
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of the captioned N-[(S)-1-(N-cyclopentytami^ 

nyljamino] cyclohexanecarboxamide was obtained in a yield of 47%. 

1H-NMR (CDCI3, 6) : 0.88 (3H, t, J=7Hz), 1.20- 2.20 (29H, m), 3.40 - 3.80 (8H, m), 4.10 - 4.20 (1H, m), 4.44 (1H, s), 
5 5.18 - 5.23 (1H, m). 6.85 (1/2H, d. J=8Hz), 6.88 (1/2H. d, J=8Hz), 7.86 (1/2H, d, J=7Hz), 7.95 

(1/2H, d,J=7Hz) 
IR (v, KBr, cm" 1 ) : 3397, 3363, 2954, 2935, 1664, 1629, 1527 
Rf : 0.62 

10 Example 85 

Synthesis of N-[(S)-1 -(N-cyclopentylamino)-l ,2<lioxo-3-heptyl]-1 -[N-[(4-methoxy)piperidine-1 -carbo- 
nyl]amino]cyclohexanecarboxamide 

15 [0291] 



20 



25 




[0292] The same procedure as in Example 2 was repeated except that the 1-[N-(morpholine-4-carbo- 
30 nyl)amino]cyclohexanecarboxylic acid was replaced by 568mg of 1 -[N-[(4-methoxy)piperidine-1 -carbo- 
nyl]amino]cyclohexanecarboxylic acid synthesized by the same procedure as in Reference Example 8 t whereby 
51 2mg of the captioned N-[(S)-1 -(N-cyclopentylamino)-l ,2-dioxo-3-heptyl)-1 -[N-[(4-methoxy)piperidine-1 -carbo- 
nyl]amino]cyclohexanecarboxamide was obtained in a yield of 51%. 

35 1H-NMR (CDCI3, 6) : 0.87 (3H, t, J=7Hz), 1.20 - 2.18 (28H, m), 3.10 - 3.25 (2H, m), 3.36 (3H, s), 3.34 - 3.42 (1H, m), 
3.60- 3.70 (2H, m), 4.1 0- 4.20 (1 H, m), 4.45 (1 H, s), 5. 1 8 (1 H, ddd, J=1 1 Hz, 7Hz, 4Hz), 6.80 (1 H, 
d, J=7Hz),8.10(1H,d, J=7Hz) 

IR (v, KBr, cm' 1 ) : 3330, 2935, 1658, 1625, 1517 

Rf : 0.47 

40 

Example 86 

Synthesis of N-[(S)-1 -(N-cyclopentylamino)-l , 2-dioxo-3-heptyl]-1 -[N-[N,N-bis(2-methoxyethyl)aminocarbo- 
nyl]amino]cyclohexanecarboxamide 

45 

[0293] 



50 OH H 



55 



i° u < " u \ 

/ OCH 3 / 
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[0294] The same procedure as in Example 2 was repeated except that the 604mg of 1-[N-(morpholine-4-carbo- 
ny1)amino]cyclohexanecartx)xylic acid was replaced by 1-[N-[N,N-bis(2-methoxyethyl)aminocarbony!]amino]cyclohex- 
anecarboxylic add synthesized by the same procedure as in Reference Example 5, whereby 456mg of the captioned 
N-[(S)-1-(N^ydopentylamino)-1,2<Jioxo-3-heptyl]-1-[N-[N l N4jis(2-methcxyethyl)ami amino]cyclohexane- 
carboxamide was obtained in a yield of 43%. 

1H-NMR (CDCI3, 8) : 0.87 (3H, t, J=7Hz), 1.20 - 2.10 (24H, m), 3.63 (3H, s), 3.69 (3H, s), 3.50 - 3.60 (8H, m), 4.10 - 
4.20 (1H. m), 5.19 (1H, ddd, J=1 1Hz, 7Hz, 4Hz), 6.23 (1H, s), 6.80 (1H, d, J=8Hz), 7.97 (1H, d, 
J=7Hz) 

IR (v, KBr.cm" 1 ) : 3361 , 3257, 2952, 2859, 1 724, 1 646, 1 51 7 
Rf : 0.36 

Example 87 

Synthesis of N-[(S)-1 -(N-cyclopentyiamino)-1 ,2-dioxo-3-heptyl]-1 -[N-[[N-(2-methoxyethyl)-N-methyl]aminocarbo- 
nyl]amino]cyclohexanecarboxamide 

[0295] 




[0296] The same procedure as in Example 2 was repeated except that the 1-[N-(morpholine-4-carbo- 
ny1)amino]cyclohexanecarboxylic acid was replaced by 516mg of 1-[N-[[N-(2-methoxyethyl)-N-methyl)aminocarbo- 
ny1]amino]cyclohexanecarboxylic acid synthesized by the same procedure as in Example was repeated except that the 
in Reference Example 5, whereby 496mg of the captioned N-[(S)-1-(N-cyclopentylamino)-1,2<lioxo-3-heptyl]-1-[N-[[N- 
(2-methoxyethyl)-N-methyl] aminocarbonyl]amino]cyclohexanecarboxamide was obtained in a yield of 52%. 

1H-NMR (CDCI 3 , 5) : 0.88 (3H, t, J=7Hz), 1.20 - 2.20 (24H, m), 2.93 (3K s), 3.40 (3H, s), 3.45 (2H, t, J=4Hz), 3.56 
(2H, t. J=4Hz), 4.10 - 4.20 (1 H, m), 5.17 (1 H, ddd. J=12Hz, 7Hz, 4Hz), 5.72 (3H, br-s), 6.82 (1H, 
d, J=8Hz), 8.03 (1H, d, J=7Hz) 

IR (v, KBr, cm" 1 ) : 3347, 3257, 2952, 2857, 1725, 1646, 1523 

Rf : 0.43 
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Example 88 

Synthesis of N-[(S)-1 ,2-dioxo-1 -[N-{(S)-1 -oxo-1 -methoxy-3-methyl-2-butyl]amino]-3-heptyl]-1 -[N-(morpholine-4-carbo- 
ny1)amino] cyclohexanecarboxamide 

[0297] 




[0298] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
251 mg of L-valinemethylester hydrochloride and 304mg of triethylamine, whereby 325mg of the captioned N-[(S)-1,2- 
dioxo-1-[N-[(S)-1-oxo-1-methoxy-3-methyi-2-butyTJamino]-3-heptyl]-1-[N-(morpholine-4- carbonyl)amino]cyclohexane- 
carboxamide was obtained in a yield of 43%. 

1H-NMR (CDCI 3 , 8) : 0.87 (3H, t, J=7Hz), 0.92 (3H, d, J=7Hz), 0.94 (3H, d. J=7Hz), 1.23 - 1.43 (6H, m), 1.56 - 1.69 
(5H, m), 1.84 - 2.27 (6H, m), 3.38(4H, t. J=5Hz), 3.72 (4H, t, J=5Hz), 3.76 (3H, s), 4.43 (1H, s), 
4.49 (1H, dd, J=9Hz, 5Hz), 5.18 - 5.24 (1H, m), 7.33 (1H, d, J=9Hz), 8.00 (1H, d. J=7Hz) 

IR (v. KBr, cm 1 ) : 3332, 2958, 2933, 1685, 1648 

Rf : 0.57 

Example 89 

Synthesis of N-[(S)-1 -[N-[(3,4-dihydro-2H-pyrane-6-yl)methyl]amino]-1 ,2-dioxo-3-heptyl]-1 -[N-(morpholine-4-carbo- 
ny1)amino]cyclohexanecarboxamide 

[0299] 



^ H J * O^H 0 ^= 0 



[0300] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
1 70mg of 1 -(3,4-dihydro-2H-pyrane-6-yl)methanamine, whereby 256mg of the captioned N-[(S)-1 -[N-[(3,4-dihydro-2H- 
pyrane-6-yl)methyf]amino]-1 ,2-dioxo-3-heptyl]-1 -[N-(morpholine-4-carbonyl) amino]cyclohexanecarboxamide was 
obtained in a yield of 29%. 

1H-NMR (CDCI3, 8) : 0.88 (3H, t, J=7Hz), 1.22 - 1.44 (6H, m), 1.54 - 1.70 (5H ( m), 1.75 - 2.15 (9H, m), 3.38 (4H, t. 

J=5Hz). 3.72 (4H, t, J=5Hz), 3.80 (2H,d, J=5Hz), 4.00 (2H, t. J=5Hz). 4.43 (1H, s), 4.72 (1H, t, 
J=4Hz), 5.14 - 5.21 (1H, m), 7.05 (1H, t, J=5Hz), 7.94 (1H, d. J=6Hz) 

IR(v, KBr, cm* 1 ) : 3318. 2931, 2856.1668 



72 



EP1 008592 A2 

Rf : 0.58 
Example 90 

s Synthesis of N-[(S)-1 -[N-[(2<ydohexy1-2-axo)ethyl]amino]-1 ,2-dioxo-3-heptyl]-1 -[N-(morpholine-4-carbo- 
ny1)amino]cyclohexanecarboxamide 




N V^COOH 




20 



25 



[0302] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
215mg of 2-amino-1-cyclohexylethanol, whereby 470mg of the captioned N-[(S)-1-[N-[(2-cyclohexyl-2- 
oxo)e%qamino]-1,2<Jioxo-3-hept^H-[N-(m was obtained in a 

yield of 60%. 



1 H-NMR (CDCI 3 , 8) : 0.88 (3H, t, J=7Hz), 1 .08- 1 .45 (12H, m), 1 .54 ■ 1 .71 (5H, m), 1 .74 - 1 .98 (7H, m), 2.02 - 217 (2H, 
m), 2.37 - 2.46 (1H, m), 3.39 (4H, t. J=5Hz), 3.72 (4H, t, J=5Hz), 4.16 (1H, dd, J=20Hz, 5Hz), 
4.24 (1H, dd, J=20Hz, 5Hz), 4.27 (1H, s), 5.18- 5.25 (1H, m), 7.57 (1H, t, J=5Hz), 7.96 (1H, d, 
J=6Hz) 

30 IR (v, KBr, cm 1 ) : 3320, 2931 . 2856, 1685, 1648 
Rf : 0.49 

Example 91 

35 Synthesis of N-[(S)-1 ,2-dioxo-1 -[N-(1 -methoxycyclohexylmethyl)amino]-3-heptyl]-1 -[N-(morpholine-4-carbo- 
nyl)amino]cyclohexanecarboxamide 



[0303] 

40 



45 



50 
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[0304] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
340 mg of 1-methoxycyclohexylmethylamine, whereby 310mg of the captioned N-[(S)-1,2-dioxo-1-[N-(1-methoxycy- 
clohexylmethyl)amino]-3-hepty1]-1-[N-(nrw^ was obtained in a yield 

55 of 39%. 

1 H-NMR (CDCI 3 , 6) : 0.87 (3H, t, J=7Hz), 1 .24 - 1 .34 (16H, m), 1 .48 - 1 .55 (3H, m), 1 .64 - 1 .67 (5H, m), 1 .89 - 1 .97 
(2H, m), 2.04 - 2.13 (2H, m), 3.17 (3H, s). 3.38 (4H, t, J=5Hz), 3.72 (4H, t. J=5Hz), 4.42 (1H, s), 
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5.22 - 5.27 (1H, m), 7.03 (1H, bs), 7.91 (1H, d, J=7Hz) 
IR (v. KBr, cm" 1 ) : 3413, 2933, 1675, 1629, 1523 
Rf : 0.68 

5 Example 92 

Synthesis of N-[(S)-1 ,2-dioxo-1 -[N-t(RS)-2-oxocyclohexy!]amino]-3-heptyl]-1 -[N-(morpholine-4-carbo- 
nyl)amino]cyclohexanecartx>xamide 

10 [0305] 



15 



20 
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[0306] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
173mg of trans-2-aminocyclohexanol, whereby 508mg of the captioned N-[(S)-1,2<lioxo-1-[N-[(RS)-2-oxocy- 
25 c1ohexyl]amino]-3-heptyO-1-[N-(morphon^ was obtained in a yield of 

69%. 

1H-NMR (CDCI 3 , 6) : 0.88 (3H, t, J=7Hz), 1.22 - 1.47 (8H, m), 1.55 - 2.00 (10H, m), 2.03 - 2.20 (3H, m), 2.35 - 2.70 
(3H, m), 3.39 (4H, t, J=5Hz), 3.72 (4H, t. J=5Hz), 4.36 - 4.47 (1H, m), 4.46 (1H, s), 5.20 - 5.29 
30 (1H, m), 7.69 (1/2H, d. J=7Hz), 7.76 (1/2H, d, J=6Hz), 7.89 (1/2H, d, J=7Hz), 7.93 (1/2H, d. 

J=7Hz) 

IR (v, KBr, cm" 1 ) : 3332, 2931 , 2859, 1675, 1643 
Rf : 0.68 

35 Example 93 

Synthesis of N-[(S)-1 ,2-dioxo-1 -N-[[(RS)-4-methyl-1 -oxo-1 -[N-(phenylmethyl)amino]-2-pentyl]amino]-3-pentyi]-1 -[N- 
(morpholine-4-carbonyl) amino]cyclohexaneccarboxamide 

40 [0307] 




[0308] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
330mg of DL-N-benzyl-leucinamide, whereby 503mg of the captioned N-[(S)-1,2<lioxo-1-N-[[(RS)-4-methyl-1 -oxo-1 - 
55 [N-(phenylmethyl)amino]-2-pentyl]amino-3-pentyl]-1 -[N-(morpholine-4-carbonyl) amino] cyclohexanecarboxamide was 
obtained in a yield of 56%. 

1 H-NMR (CDCI3, 8) : 0.87 (3H, t, J=7Hz), 0.92 (3/2H, d, J=6Jz), 0.94 (3/2H, d, J=6Hz), 1 .21 - 1 .42 (8H, m), 1 .53 - 1 .97 
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(9H, m), 1.98 - 2.16 (2H, m), 3.36 (4H, t. J=5Hz), 3.69 (4H, t, J=5Hz), 4.20 - 4.51 (1H, m), 4.42 
(2H, d, J=6Hz), 4.61 (1/2H, s), 4.66 (1/2H, s), 5.00 - 5.03 (1H. m), 5.92 - 6.10 (1H, m), 7.10 
(1/2H, dd, J=6Hz, 6Hz), 7.12 (1/2H, dd, J=6Hz, 6Hz), 7.87 (1/2H, d, J=6Hz), 8.07 (1/2H, d, 
J=6Hz) 

5 IR (v, KBr, cm" 1 ) : 3315, 2956, 2933, 1654, 1527 
Rf : 0.53 

Example 94 

10 Synthesis of N-[(S)-1 ,2-dioxo-1 -N-[(RS)-1 «phenylsulfonyl-5-methylthio-1 -pentene-3-yl]amino-3-heptyl]-1 -[N-(morpho- 
line-4-carbony1)amino] cydohexanecarboxamide 

[0309] 
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[031 0] The same procedure as in Example 28 was repealed except that the 3-chlorobenzylamine was replaced by 
407mg of (2RS)-1-phenylsulfonyl-3-amino-5-methylthio-3-pentene l whereby 478mg of the captioned N-[(S)-1 ,2-dioxo- 
1 -N-[(RS)-1 -pheny1sulfonyl-5-methylthio-1 -pentene-3-yl]amino-3-heptyl]-1 -[N-(morpholine-4-carbonyl)amino] 
30 cydohexanecarboxamide was obtained in a yield of 49%. 

1 H-NMR (CDCI 3 , 6) : 0.88 (3/2H, t, J=7Hz), 0.90(3/2H, t, J=7Hz), 1 .22 - 1 .51 (9H, m), 1 .52 - 1 .78 (6H, m), 1 .80 - 2.28 
(3H, m), 2.05 (3/2H, s), 2.09 (3/2H, s). 2.43 - 2.60 (2H, m), 3.41 (4H, t. J=5Hz), 3.71 (4H, t, 
J=5Hz), 4.62 - 4.69 (1H, m), 4.73 - 4.85 (1H ( m), 4.78 (1H, s), 6.48 (1/2H, d, J=15Hz), 6.59 
35 (1/2H, d, J=15Hz), 6.89-6.98 (2H, m), 7.52 ■ 7.70 (3H ( m), 7.59 (1/2H, d, J=8Hz), 7.85 (1/2H, d, 

J=:8Hz), 7.86 (1H, d. J=8Hz), 8.38 (1/2H, d. J=6Hz), 8.54 (1/2H, d. J=6Hz) 

IR (v, KBr, cm 1 ) : 3384, 2954, 2927, 1671, 1634, 1523 

Rf : 0.57 

40 Example 95 

Synthesis of N"[(S)-1,2-dioxo-1-N-[[(RS)-4-methyl-1-oxo-1-(phenylmethyl) oxy-2-perrtyl]amino]-3-pentyl]-1-[N-(mor- 
pholine-4-carbonyl)amino] cydohexanecarboxamide 



45 [0311] 
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[031 2] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
332mg of DL-leucinebenzyl ester, whereby 550mg of the captioned N-[(S)-1,2-dioxo-1-N-[[(RS)-4-methyl-1-oxo-1-(phe- 
nylmethyl)oxy-2-perrtyl]amino-3-perrtyl]-1 -[N-(morpholine-4-carbonyl) amino] cyclohexanecarboxamide was obtained in 
a yield of 61%. 

5 

1H-NMR (CDCI 3 , 8) : 0.87 (3H, t. J=7Hz), 0.91 (3H, d. J=6Hz), 0.92 (3H, d, J=6Hz), 1.21 - 1.42 (8H, m), 1.52 - 1.72 
(6H, m), 1.83 - 2.00 (3H, m), 2.02 - 2.18(2H, m). 3.38 (4H, t, J=5Hz), 3.71 (4H, t, J=5Hz), 4.43 
(1H, s), 4.60 - 4.68 (1H, m), 5.14 - 5.22 (1H, m), 5.17 (2H, s), 7.21 (1/2H, d, J=9Hz), 7.23 (1/2H, 
d, J=9Hz), 7.31 - 7.40 (5H, m), 7.96 (1/2H, d, J=6Hz), 7.97 (1/2H, d. J=6Hz) 
10 I R(v, KBr, cm' 1 ) : 3357, 2958, 1 675. 1 631 . 1 523 

Rf : 0.34 

Example 96 

15 Synthesis of N-[(S)-1 -[N-[(2-methyl-1 ,3-dioxane-2-yl)methyGamino]-1 ,2-dioxo-3-heptyl]-1-[N-(morpholine-4-carbo- 
nyl)amino]cyclohexanecarboxamide 

[0313] 



25 




[0314] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
197mg of 1-(2-methyl-1,3-dioxane-2-yl) methanamine, whereby 450mg of the captioned N-[(S)-1-[N-[(2-methyl-1,3- 
dioxane-2-yl)methyl]amino]-1 ,2-dioxo-3-heptyl]-1 -[N-(morpholine-4-carbonyl)amino] cyclohexanecarboxamide was 
35 obtained in a yield of 59%. 

1H-NMR (CDCI3, 6) : 0.87 (3H, t. J=7Hz), 1.22 - 1.41 (6H, m), 1.43 - 1.70 (6H, m). 1.83 - 2.16 (6H, m), 3.39 (4H. t, 
J=5Hz), 3.44 (2H, d, J=5Hz), 3.72 (4H, t, J=5Hz), 3.83 - 3.99 (4H, m), 4.44 (1H, s), 5.20 - 5.25 
(1H, m), 7.15 (1H, t. J=6Hz), 7.94 (1H,d, J=6Hz) 
40 IR (v, KBr, cm" 1 ) : 3351, 2933, 2861, 1677 
Rf : 0.74 
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Example 97 

Synthesis of N-[(S)-1-[N-(I2-(1,1-dimethylethyl)-1,3-dioxolane-2-yl]methyq amino]-1,2-dioxo-3-heptyf]-1-[N-(morpho- 
line-4-carbonyl)amino] cyclohexanecarboxamide 

[0315] 



O^J H O 




[031 6] The same procedure as in Example 28 was repeated except that the 3-chlorobenzyiamine was replaced by 
239mg of 1-[2-(1 f 1-dimethylethyl)-1,3-dioxolane-2-yl]methanamine, whereby 603mg of the captioned N-[(S)-1-[N-[[2- 
( 1 , 1 -di methylethyl)- 1 ,3-dioxolane-2-yl]methyl]amino]- 1 , 2-dioxo-3-heptyl]- 1 -[N-(morpholine-4-carbonyl)amino] 
cyclohexanecarboxamide was obtained in a yield of 75%. 

1H-NMR (CDCI3, 6) : 0.88 (3H, t. J=7Hz), 0.98 (9H, s). 1.23 - 1.42 (6H, m), 1.56 - 1.70 (5H, m), 1.83 - 2.17 (5H, m), 
3.38 (4H, t, J=5Hz), 3.53 (1H, dd, J=14Hz, 6Hz) ( 3.61 (1H ( dd, J=14Hz, 6Hz), 3.71 (4H, t, 
J=5Hz) ( 3.94 - 4.04 (4H, m), 4.43 (1H, s), 5.12 - 5.19 (1H, m), 7.00 (1H, t, J=5Hz), 7.97 (1H. d, 
J=7Hz) 

IR (v, KBr, cm 1 ) : 331 1 , 2952, 2933. 1 660 
Rf : 0.45 

Example 98 

Synthesis of N-[(S)-1 -[N-[(2,5,5-trimethyl-1 ,3-dioxane-2-yl)methyl]amino]-1 ,2-dioxo-3-heptyl]-1 -[N-(morpholine-4-carb- 
onyl)amino]cyclohexanecarboxamide 

[0317] 




[0318] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
251mg of 1-(2,5,5-trimethyl-1.3-dioxane-2-yl) methanamine. whereby 546mg of the captioned N-[(S)-1-[N-[(2,5,5-trime- 
thyi-1 ,3-dioxane-2-yl)methyl]amino]-1 ,2-dioxo-3-heptyl]-1 -[N-(morpholine-4-carbonyl) aminojcyclohexanecarboxamide 
was obtained in a yield of 68%. 

1H-NMR (CDCI 3 , 6) : 0.82 (3H, s), 0.88 (3H, t, J=7Hz), 1.23 - 1.43 (6H, m), 1.38 (3H, s), 1.57 - 1.70 (5H, m), 1.83 - 
2.16 (5H, m), 3.36 - 3.51 (4H, m), 3.38 (4H, t, J=5Hz), 3.61 (2H, d, J=1 1 Hz), 3.72 (4H, t, J=7Hz), 
4.45 (1H, s), 5.21 - 5.27 (1H, m), 7.21 (1H, t, J=5Hz), 7.91 (1H, d, J=6Hz) 
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IR (v, KBr, cm 1 ) : 3347, 2954. 2857, 1677 
Rf : 0.51 

Example 99 

Synthesis of N-[(S)-1 ,2-dioxo-1 -[N-(4-phenoxyphenyl)amino]-3-heptyl]-1 -[N-(morpholine-4-cartx>nyl)amino]cyclohex- 
anecarboxamide 

[0319] 



15 




[0320] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
277mg of 4-phenoxyaniline, whereby 170mg of the captioned N-[(S)-1.2<lioxo-1-[N-(4-phenoxyphenyl)amino]-3-hep- 
25 tyi]-1 -[N-(morpholine-4-carbonyl)amino]cyclohexanecarboxamide was obtained in a yield of 1 9%. 

1H-NMR (CDCI 3 , 8) : 0.89 (3H, t, J=7Hz), 1.20 - 2.20 (16H, m), 3.35 - 3.42 (4H, m), 3.60 - 3.80 (4H, m) ( 4.43 (1H, s), 
5.25 (1H, ddd, J=12Hz, 7Hz. 5Hz), 6.95 - 7.05 (4H, m), 7.06 - 7.15 (1H, m), 7.30 - 7.40 (2H, m), 
7.55 - 7.65 (2H, m), 8.07 (1H, d, J=7Hz), 8.64 (1H, s) 
30 IR (v. KBr, cm' 1 ) : 3318, 3264, 2929, 2856, 1666, 1637, 1508 

Rf : 0.31 

Example 100 

35 Synthesis of N-[(S)-1 ,2-dioxo-1 -[N-(1 -benzoyl-piperidine-4-yl)amino]-3-heptyQ-1 -[N-(morpholine-4-carbo- 
nyi)amino]cyclohexanecarboxamide 

[0321] 



45 




50 

[0322] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
306mg of 4-amino1 -benzoylpiperidine, whereby 356mg of the captioned N-[(S)-1,2-dioxo1-[N-(1-benzoyl-piperidine-4- 
yl)amino]-3-heptyl]-1-[N-(morpholine-4-carbonyl)amino]cyclohexanecarboxamide was obtained in a yield of 40%. 

55 1H-NMR (CDCI3, 5) : 0.88 (3H, t, J=7Hz), 1.20 - 2.20 (20H, m), 2.90 - 3.30 (2H. m), 3.30 - 3.42 (4H, m), 3.60 - 3.90 
(5H, m), 3.95 - 4.05 (1 H, m), 4.44 (1 H, s), 4.50 - 4.80 (1 H, m). 5. 18 (1 H, ddd, J=12Hz, 7Hz, 5Hz), 
6.85 (1H, d. J=8Hz), 7.30 - 7.42 (5H, m), 7.96 (1H, d, J=6Hz) 
IR (v, KBr, cm 1 ) : 3355, 2929, 2857, 1670, 1619, 1527 
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Rf : 0.66 
Example 101 

5 Synthesis of N-[(S)-1 ,2-dioxo-1 -[N-(4-oxo-1 -cyclohexyl)amino]-3-heptyI]-1 -[N-(morpholine-4-cartK>nyl)amino]cyclohex- 
anecarboxamide 

[0323] 



15 




20 

[0324] The same procedure as in Example28 was repeated except that the 3-chlorobenzylamine was replaced by 
230mg of 4-aminocyclohexanole, whereby 101mg of the captioned N-[(S)-1 ,2-dioxo-1-[N-(4-oxo-1-cyclohexyl) amino]- 
3-heptyl]-1-[N-(morpholine^-wrbony0amino]cyclohexanecarboxamide was obtained in a yield 13%. 

25 

1H-NMR (CDCI 3 , 6) : 0.85 - 1.00 (3H, m), 1.30 - 1.42 <7H, m), 1.60 - 2.00 (10H, m), 2.00 - 2.30 (3H, m), 2.40 • 2.55 
(4H, m), 3.30 - 3.45 (4H, m), 3.65-3.80 (4H, m), 4.10 - 4.20 (1H, m), 4.47 (1H, s), 5.18 (1H, ddd, 
J= 12Hz, 7Hz, 5Hz), 6.92 (1H, d, J= 8Hz), 7.99 (1H, d, J= 6Hz) 
IR (v, KBr, cm 1 ) : 3332, 2934, 2857, 1718, 1662, 1629, 1529 
30 Rf : 0.75 

Example 102 

Synthesis of N-[(S)-1-[N-(3 l 3-dimethyl-2-oxobutyl)amino]-1 ,2-dioxo-3-heptyl]-1 -[N-(morpholine-4-carbo- 
35 nyl)amino]cyclohexanecarboxamide 

[0325] 




[0326] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
176mg of 1-amino-3,3-dimethyl-2-butanol, whereby 422mg of the captioned N-[(S)-1-[N-(3,3-dimethyl-2- 
oxobutyl)amino]-1,2-dioxo-3-heptyl]-1-[N-(morpholine-4-carbonyl)amino]cyclohexane(^rooxamide was obtained in a 
yield of 57%. 

1H-NMR (CDCI3, 8) : 0.88 (3H, t, J= 7Hz), 1.21 (9H, s), 1.22 - 1.43 (6H, m), 1.55 - 1.69 (5H, m), 1.82-2.15 (5H, m), 
3.39 (4H, t, J=5Hz), 3.72 (4H, t, J= 5Hz), 4.26 (1H, dd, J= 16Hz, 5Hz), 4.35 (1H, dd, J= 16Hz, 
5Hz), 4.45 (1H, s), 5.21 - 5.27 (1H, m), 7.62 (1H, t. J=5Hz), 7.95 (1H, d, J= 6Hz) 
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IR (v, KBr, cm' 1 ) : 3374, 2933, 2857, 1683, 1643 
Rf : 0.60 

Example 103 

Synthesis of N-[(S)-1 ,2-dioxo-1 -[N-[2-(phenytsulfonyl)ethyl]amino]-3-heptyl]-1 -[N-(morpholine-4-carbo- 
nyl)amino]cyclohexanecartx>xamide 

[0327] 





[0328] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
278mg of 2-(phenylsulfonyl)ethanamine, whereby 256mg of the captioned N-[(S)-1,2-dioxo-1-[N-[2-(phenylsulfonyl) 
ethyl]amino]-3-heptyl]-1-[N-(rrK>rph^ was obtained in a yield of 30%. 

1 H-NMR (CDCI 3 , 6) : 0.88 (3H, t. J=7Hz), 1 .21 - 1 .43 (7H, m), 1 .53 - 1 .69 (4H, m), 1 .83 - 2.1 6 (5H, m), 3.29 - 3.41 (6H, 
m), 3.69 - 3.77 (6H, m), 4.44 (1H, s), 5.11-5.17 (1H, m), 7.45 (1H, t, J=5Hz), 7.60 (2H, t. J= 
8Hz), 7.69 (1H, t, J= 8Hz), 7.89 - 7.97 (3H, m) 

IR (v, KBr, cm' 1 ) : 3394, 2929, 2857, 1675, 1643 

Rf : 0.68 



Example 104 

Synthesis of N-[(S)-1 ,2<lioxo-1 -[N-(2-oxo-3-phenylpropyl)amino]-3-heptyl]-1 -[N-(morpholine-4-carbo- 
nyl)amino]cyclohexanecarboxamide 

[0329] 




[0330] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
454mg of (2RS)-2-hydroxy-3-pheny1propylamine, whereby 200mg of the captioned N-[(S)-1 ,2-dioxo-1 -[N-(2-oxo-3-phe- 
nylpropyl)amino]-3-heptyQ-1-[N-(morpholine-4-carbonyl)amino]cyclohexanecartx)xamide was obtained in a yield of 
25%. 

1 H-NMR (CDCI3, 8) : 0.87 (3H, t, J=7Hz), 1.24- 1.38 (7H, m), 1.60 - 1.64 (4H, m), 1.83 - 1.93 (3H, m), 2.05 - 2.12 (2H, 
m), 3.36 (4H, t, J=5Hz). 3.69 (4H, t, J=5 Hz), 3.76 (2H, s), 4.17 (2H, ddd, J=5Hz, 20Hz, 25Hz), 
4.43 (1H, s), 5.12-5.18 (1H, m), 7.21 - 7.32 (5H, m), 7.49 (1H, t. J=5Hz), 7.79 (1H, d. J=6Hz) 

IR (v, KBr, cm' 1 ) : 3318. 2931, 1685, 1644, 1529 



80 



EP 1008 592 A2 

Rf : 0.63 
Example 105 

Synthesis of N-[(S)-1,2<lioxo-1-[N-(2K)xo^i3henylbirtyl)amino]-3-heptyf]- 1-[N-(morpholine-4-carbo- 
ny1)amino]cyclohexanecarboxamide 

[0331] 




COOH 




[0332] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
496mg of (2RS)-2-hydroxy-4-phenylbutylamine, whereby 235mg of the captioned N-[(S)-1,2-dioxo-1-[N-(2-oxo-4-phe- 
nylbutyl) amino]-3-heptyl]-1-[N-(nrx)rpholine-4-carbonyl)amino]cydohexanecartx)xamide was obtained in a yield of 
29%. 

1 H-NMR (CDCI 3l 8) : 0.87 (3H, t, J=7Hz), 1 .29 - 1 .45 (8H, m), 1 .60 - 1 .65 (3H, m), 1 .86 - 1 .94 (3H, m), 2.03 - 2.13 (2H, 
m), 2.80 (2H, t, J=7), 2.95 (2H, t, J=7Hz), 3.38 (4H, t, J=5Hz), 3.71 (4H, t, J=5Hz), 4.07 (2H, ddd, 
J=5Hz, 20Hz, 35Hz), 4.43 (1H, s). 5.16 - 5.21 (1H, m), 7.16 - 7.29 (5H, m), 7.52 (1H, t. J=5Hz), 
7.97 (1H, d, J=6Hz) 

IR (v, KBr, cm* 1 ) : 3382, 2927, 1675, 1527 

Rf : 0.59 

Example 106 

Synthesis of N-[(S)-1 ,2-dioxo-1 -[N-(2-methyl-2-phenoxypropyl)amino]-3-heptyl]-1 -[N-(morpholine-4-carbo- 
ny))amino]cyclohexanecarboxamide 

[0333] 




[0334] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
600mg of 2-methyl-2-phenoxypropylamine, whereby 241 mg of the captioned N-[(S)-1,2-dioxo-1-[N-(2-methyl-2-phe- 
noxypropyl)amino]-3-heptyl]-1-[N-(morph^ was obtained in a yield of 

22%. 

1 H-NMR (CDCI 3 , 8) : 0.86 (3H, t, J=7Hz), 1.26 (6H, d, J=2Hz), 1.30 - 1.43 (7H, m), 1.64 - 1.72 (4H. m), 1.86 - 2.01 
(3H, m), 2.09 - 2.1 1 (2H, m), 3.39 (4H, t, J=5Hz), 3.49 (2H, dd, J=2Hz, 6Hz), 3.72 (4H, t, J=5Hz), 
4.44 (1H, s), 5.23 - 5.28 (1H. m), 6.94 - 6.96 (2H, m), 7.09 - 7.12 (1H, s), 7.27 - 7.30 (2H, m), 
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7.41 (1H, t, J=6Hz), 7.97 (1H, d, J=7Hz) 
IR (v, KBr, cm 1 ) : 3330, 2931, 1689, 1648, 1527 
Rf : 0.44 

5 Example 107 

Synthesis of N-[(S)-1 ,2-dioxo-1 -[N-[(R)-2-oxocyclohexyl]amino]-3-heptyl]-1 -[N-(morpholine-4-carbo- 
nyl)amino]cyclohexanecarboxamjde 

io [0335] 



15 



20 



OH 



r^N A N^ K r^cooH 0 " O \ O 

O^J H O 7 



[0336] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
173mg of (1 R,2R)-2-aminocyclohexanol, whereby 280mg of the captioned N-[(S)-1 ,2-dioxo-1-[N-[(R)-2-oxocyclohexyl] 
25 amino]-3-heptyl]-1 -[N-(morpho!ine-4-cart)onyl)amino]cyclohexanecarboxamide was obtained in a yield of 38%. 

1H-NMR (CDCI 3 . 8) : 0.88 (3H, t, J=7Hz), 1.22 - 1.47 (8H f m), 1.55 - 1.99 (10H, m), 2.03 - 2.20 (3H, m), 2.35 - 2.69 
(3H, m), 3.39 (4H, t, J=5Hz), 3.72 (4H, t, J=5Hz), 4.40 - 4.46 (1 H,m), 4.46 (1 H s), 5.22 - 5.29 (1 H, 
m), 7.69 (1H, d, J=7Hz), 7.89 (1H, d, J=7Hz) 
30 IR (v, KBr, cm' 1 ) : 3392, 2931, 2859, 1675, 1629 

Rf : 0.68 

Example 108 

35 Synthesis of N-[(S)-1 ,2-dioxo-1 -[N-[(S)-2-oxocyclohexyl]amino]-3-heptyl]-1 -[N-(morpholine-4-carbo- 
nyl)amino]cyclohexanecarboxamide 

[0337] 

40 

N V^COOH 



45 





50 



[0338] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
1 73mg of (1 S, 2S)-2-aminocyclohexanol l whereby 236mg of the captioned N-[(S)-1 ,2-dioxo-1 -[N-[(S)-2-oxocyclohexyl] 
amino]-3-hepty1]-1-[N-(morpholine-4-carbonyl)amino]cyclohexanecarboxamide was obtained in a yield of 32%. 

55 

1H-NMR (CDCI3, 8) : 0.88 (3H, t, J=7Hz), 1.23 - 1.46 (8H,m), 1.56 - 2.00(1 OH, m), 2.03 - 2.20 (3H, m), 2.36-2.70 (3H, 
m), 3.39 (4H, t, J=5Hz), 3.72 (4H, t, J=5Hz), 4.36 - 4.47 (1H, m), 4.46 (1H, s), 5.20 - 5.25 (1H, 
m), 7.76 (1H, d. J=6Hz), 7.93 (1H, d. J=7Hz) 
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IR (v, KBr, cm' 1 ) : 3380, 2931, 2859, 1675, 1629 
Rf : 0.66 

Example 109 

Synthesis of N-[(S)-1 ,2-dioxo-1 -[N-[(1 RS)-2-oxo-1 -cyclohexyl]amino]-5-methyl-3-hexyl]-1 -(N-(morpholine-4-carbo- 
nyl)amino]cyclohexanecartx)xamide 

[0339] 




[0340] The same procedure as in Reference Example 20 was repeated except that the cyclopentylamine was 
replaced by 3.7g of (1 R2R, 1S2S)-2-aminocyciohexanol, whereby 910mg of (2RS, 3S)-N-[(1 R2R, 1S2S)-2-hydroxycy- 
clohexyt]-3-amino-2-hydoroxy-5-methylhexanamide was obtained in a yield of 7%. Next the same procedure as in 
Example 1 was repeated except that the (3S)-N-(2-methyl2-propyl)-3-amino2-hydroxyheputanamide was replaced by 
910mg of said(2RS,3S)-N-[(1R2R, 1S2S)-2-hydroxycyclohexyl]-3-amino2-hydroxy-5-methylhexanamide, whereby 
395mg of the captioned N-[(3S)-1 P 2-dioxo1 -[N-[(1 RS)-2-oxo1 -cyclohexyI]amino]-5-methyl-3-hexyl]-1 -[N-(morpholine-4- 
carbonyi)amino]cyclohexanecarboxamide was obtained in a yield of 22%. 

1H-NMR (CDCI 3 , 6) : 0.93 (3H, t, J=8Hz), 0.98 (3H, t, J=8Hz), 1.20 - 2.20 (19H, m), 2.30 - 2.45 (1H, m), 2.50 - 2.70 
(1H, m), 3.38 (4H, t, J=5Hz), 3.71 (4H, t. J=5Hz), 4.19 - 4.30 (2H, m), 5.20 - 5.35 (1H, m), 7.69 
(1£H, d, J=6Hz), 7.76 (1/2H, d, J=6Hz), 7.90 (1/2H, d, J=7Hz), 7.94 (1/2H, d, J=7Hz) 

IR (v, KBr, cm 1 ) : 3378, 2937, 2861. 1725, 1675, 1648, 1523 

Rf : 0.68 

Example 110 

Synthesis of IM-[(S)-1 ,2-dioxo-1 -[N-[(S)-3-methyl-1 -oxo-1 -(phenylmethoxy)-2-butyl]amino]-3-hepty0-1 -[N-(morpholine- 
4-carbonyl)amino] cyclohexanecarboxamide 

[0341] 




[0342] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
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223mg of L-valinebenzyiester, whereby 217mg of the captioned N-[(S)-1,2<Jioxo-1-[N-[(S)-3-methyl-1-oxo-1 -(phenyl - 
methoxy)-2-butyflamino]-3-hepty!H was obtained in a 

yield of 34%. 

5 1H-NMR (CDCI 3 , 6) : 0.87 (3H, t, J=7Hz), 0.88 (6H, dd, J=14Hz, 7Hz), 1.30 - 1.41 (8H, m), 1.52 - 1.67 (4H, m), 1.82 
- 2.00 (3H, m), 2.04 - 2.13 (2H, m), 2.14 - 2.26 (1 H, m), 3.38 (4H, t. J=5Hz), 3.72 (4H, t, J= 5Hz). 
4.43 (1H, s), 4.52 (1H, dd, J=9Hz, 5Hz), 5.14 - 5.24 (3H, m), 7.32- 7.39 (6H, m), 7.98 (1H, d, 
J=7Hz) 

IR (v , KBr, cm' 1 ) : 3332, 2960. 2931, 1741, 1675, 1629, 1523 
to Rf : 0.39 

Example 111 

Synthesis of N-[(S)-1.2-dioxo-1-[N-[(R)-1-methoxy-3-methyl-1-oxo-2-butyl] amino]-3-heptyO-1-[N-(morpholine-4-carbo- 
15 nyl)amino]cyclohexanecarboxamide 

[0343] 




30 [0344] The same procedure as in Example 28 was repeated except that the 3-chlorobenzytamine was replaced by 
262mg of D-valinemethylester, whereby 472mg of the captioned N-[(S)-1 ,2-dioxo-1 -[N-[(R)-1 -methoxy-3-methyl-1 -oxo- 
2-butyO amino]-3-heptyl]-1 -[N-(morpholine-4-<^rtx)nyl)amino]cyclohexanecarboxamide was obtained in a yield of 46%. 

1H-NMR (CDCI3, 6) : 0.88 (3H, t, J=7Hz), 0.90- 0.96 (6H, m), 1.21 - 1.39 (7H, m), 1.57 - 1.65 (5H, m), 1.89 - 1.97 (2H, 
35 m), 2.11 - 2.16 (2H, m), 2.17 - 2.24 (1H, m), 3.39 (4H, t, J=5Hz), 3.72 (4H, t, J=5Hz), 3.76 (3H, 

s), 4.44 (1H, s), 4.49 (1 H, dd. J=9Hz. 5Hz), 5.18 - 5.23 (1H, m). 7.31 (1H, d, J=10Hz), 7.96 (1H, 
d, J=7Hz) 

IR (v, KBr, cm" 1 ) : 3355. 2960, 2933, 1745, 1677, 1643. 1517. 1257 
Rf : 0.60 

40 

Example 112 

Synthesis of N-[(S)-1 ,2<lioxo-1 -[N-[(R)-2-methoxy-2-oxo-1 -phenylethyl] amino]-3-heptyl]-1 -[N-(morpholine-4-carbo- 
nyl)amino]cyclohexanecarboxamide 

45 

[0345] 
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[0346] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
323mg of D-phenylglycinemethylester, whereby 490mg of the captioned N-[(S)-1,2-dioxo-1-[N-[(R)-2-methoxy-2-ox 
phenylethyl]amino]-3-heptyl]-1-[N-(morpholine-4-^ was obtained in a yield of 

5 45%. 

1H-NMR (CDCI 3 , 8) : 0.88 (3H. t, J=8Hz), 1.30 - 1.38 (7H, m), 1.61 - 1.66 (3H, m), 1.81 - 2.09 (6H, m), 3.36 (4H, t, 
J=5Hz), 3.70 (4H, t. J=5Hz), 3.74 (3H, s), 4.40 (1H, s). 5.08 - 5.15 (1H, m), 5.50 (1H, d. J=8Hz). 
7.34 - 7.36 (5H, m), 7.76 (1H, d, J=7Hz), 7.97 (1H, d. J=7Hz) 
io IR (v, KBr, cm 1 ) : 3430, 3293, 2954, 2931, 1735, 1666, 1525 
Rf : 0.60 

Example 113 

15 Synthesis of N-[(S)-1 ,2<Jioxo-1 -[N-[(R)-2-oxocyclopentyl]amino]-3-heptyl]-1 -[N-(morpholine-4-carbo- 
nyl)amino]cyclohexanecarboxamide 



20 



25 



30 



50 



55 



[0347J 




COOH - | "I" ii || - II I I 
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[0348] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
152mg of (1R, 2R)-2-aminocyclopentanol, whereby 266mg of the captioned N-[(S)-1,2-dioxo-1-[N-[(R)-2-oxocy- 
cloperrtyl] amino] -3-heptyQ-1-[N-(morpholine-4Kjarbonyl)amino]cyclohexanecarboxamide was obtained in a yield of 
35 37%. 

1 H-NMR (CDCI 3 , 6) : 0.88 (3H, t, J=7Hz), 1 .23 - 1 .45 (7H, m), 1 .58 - 1 .72 (5H, m), 1 .82 - 1 .99 (4H, m), 2.03 - 2.31 (4H, 
m), 2.39 - 2.49 (1H, m), 2.60 - 2.68 (1H, m), 3.38 (4H, t, J=5Hz), 3.71 (4H, t. J=5Hz), 4.12 - 4.21 
(1H, m), 4.50 (1H, s). 5.12 - 5.17 (1H, m), 7.14 (1H, d. J=7Hz), 8.02 (1H, d, J=6Hz) 
40 IR (v, KBr, cm 1 ) : 3332, 2929, 2857, 1 675, 1 648 

Rf : 0.71 

Example 114 

45 Synthesis of N-[(S)-1 ,2-dioxo-1 -[N-[(S)-2-oxocyclopenty0amino]-3-heptyi]-1 -[N-(morpholine-4-caibo- 
nyl)aminb]cyclohexanecarboxamide 

[0349] 




cooh . r A^AV) 

H O 7 O w 
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[0350] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
152 mg of (IS, 2S)-2-aminocyclopentanol, whereby 230mg of the captioned N-[(S)-1,2-dioxo-1-[N-[(S)-2-oxocy- 
clopentyi] amino]-3-heptyI]-1-[N-(morpho^ was obtained in a yield of 

5 32%. 

1 H-NMR (CDCI 3 . 8) : 0.88 (3H, t, J=7Hz), 1 .23 - 1 .46 (7H, m), 1 .54 - 1 .99 (9H, m), 2.03 - 2.33 (4H, m), 2.40 - 2.49 (1 H, 
m), 2.57 - 2.64 (1H, m), 3.89 (4H, t, J=5Hz), 3.72 (4H, t. J=5Hz), 4.01 - 4.09 (1H, m), 4.51 (1H, 
s). 5.08 - 5.15 (1H, m). 7.18 (1H, d. J=7Hz), 8.05 (1H, d. J=6Hz) 
10 IR (v, KBr, cm" 1 ) : 3316, 2931, 2857, 1677, 1648 

Rf : 0.70 

Example 115 

15 Synthesis of N-[(S)-1 ,2-dioxo-1 -[N-[(S)-3-methyl-1 -oxo-1 -[N-(phenylmethyi) amino]-2-butyl]amino]-3-heptyl]-1 -[N-(mor- 
pholine-4-carbonyl)amino]cyclohexanecarboxamide 

[0351] 



25 




[0352] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
128mg of N-[(S)-1,2^ioxo-1-[N-[(S)-3-me^ 
35 pholine-4-carbonyl)amino]cydohexanecarboxamide was obtained in a yield of 45%. 

1 H-NMR (CDCI3, 5) : 0.88 (3H, t, J=7Hz), 0.94 (6H, dd, J=19Hz, 7Hz), 1.24 - 1.33 (7H, m), 1.60 - 1.80 (5H, m), 1.81 - 
2.1 1 (4H, m), 2.42 (1H, dt, J=19Hz, 7Hz), 3.36 (4H, t, J=5Hz), 3.71 (4H, t, J=5Hz), 4.27 (1H, dd, 
J=9Hz, 5Hz), 4.38 (1H, s), 4.43 (2H, d. J=6Hz), 5.06 - 5.11 (1H, m), 6.73 (1H, t, J=6Hz), 7.22 - 
40 7.35 (6H, m), 8.06 (1 H, d, J=6Hz) 

IR (v, KBr, cm* 1 ) : 3399, 1648, 1529 

Rf : 0.57 
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Example 116 

Syrrthesisof N-[(S)-1.2<Jioxo-1-[N-[^ 
(morpholine-4-carbonyl) amino]cyclohexanecarboxamide 

[0353] 




[0354] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
143mg of L-N-tert-butyivalinamide, whereby 154mg of the captioned N-[(S)-1,2-dioxo-1-[N-[(S)-3-methyl-1-oxo-1-[N- 
(1 J-dimethylethyl)amino]-2-butyl]amino]-3-heptyO-1-[N-(morphotine-4-carbonyl) amino]cyclohexanecarboxamide was 
obtained in a yield of 34%. 

1H-NMR (CDCI 3> 8) : 0.87 (3H, t, J=7Hz), 0.92 (6H, dd. J=12Hz, 7Hz). 1.24 - 1.34 (7H, m), 1.35 (9H, s), 1.58 - 1.70 
(3H, m), 1.87 - 2.00 (3H, m), 2.04 - 2.22 (3H, m). 3.39 (4H. t, J=5Hz), 3.72 (4H, t, J=5Hz), 4.02 
(1H, dd, J=9Hz, 6Hz), 4.43(1 H ( s), 5.20 - 5.26 (1H, m), 5.61 (1H, s), 7.35 (1H, d, J=9Hz), 7.94 
(1H, d, J=6Hz) 

IR (v, KBr, cm 1 ) : 3322, 2962, 2933, 1677, 1643, 1531, 1255 
Rf : 0.55 

Example 117 

Synthesis of N-[(S)-1 ,2-dioxo-1 -[N-[4-(ethoxycarbonylmethylene) cyclohexane-1 -yl]amino]-3-heptyl]-1-[N-(morpholine- 
4-carbonyl)amino] cyclohexanecarboxamide 

[0355] 




[0356] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
361 mg of 4-(ethoxycarbonyl methylene) cyclohexylamine, whereby 250mg of the captioned N-[(S)-1,2-dioxo-1-[N-[4- 
(ethoxycarbonylmethylene)cyclohexane-l-yfl^ 
amide was obtained in a yield of 22%. 

1H-NMR (CDCI 3 , 8) : 0.88 (3H, t, J=7Hz), 1.27 (3H, t, J=7Hz), 1.20 - 2.40 (21 H, m), 3.38 (4H, t, J=5Hz), 3.71 (4H, t. 

J=5Hz), 3.90 - 4.10 (1H, m), 4.15 (2H, qd, J=12Hz, 7Hz), 4.43 (1H, s), 5.19 (1H, ddd, J=13Hz, 

9Hz, 4Hz), 5.66 (1H, s), 6.78 (1 H, d, J=8Hz), 7.95 (1 H, d, J=6Hz) 
IR (v, KBr, cm 1 ) : 3328, 2935, 2856, 1712, 1681, 1646. 1527 
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Rf: 0.51 
Example 118 

5 Synthesis of N-[(S)-1 ,2-dioxo-1 -[N-(1 ,4<liGxaspiro[4,5]decane-8-yl)amino]-3-heptyl]-1 -[N-(morpholine-4-carbo- 
ny1)amino]cyclohexanecartx)xamide 




H <>H 



20 

[0358] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
314mg of 8-amino 1 ,4-dioxaspiro[4,5]decane, whereby 360mg of the captioned N-[(S)-1,2-dioxo-1-[N-(1,4-dioxas- 
piro[4,5]derane-8-y1)amino]-3-heptyi]-1-[N-(m^^ was obtained in a 

yield of 33%. 

25 

1H-NMR (CDCI 3 , 6) : 0.87 (3H, t, J=7Hz), 1.20- 2.20 (24H, m), 3.38 (4H, t. J=5Hz), 3.71 (4H, t, J=5Hz), 3.94 (4H, s), 

4.45 (1H, s), 5.20 (1H, ddd, J=12Hz, 7Hz, 4Hz), 6.78 (1H, d, J=8Hz), 7.92(1H, d, J=7Hz) 
IR (v, KBr, cm 1 ) : 3345, 2937, 2857, 1729, 1685, 1648, 1525 
Rf : 0.68 

30 

Example 119 

Synthesis of N-[(S)-1 -[N-[(S)-hexahydro-2-azepinone-3-yl]amino]-1 ,2-dioxo-3-heptyl]-1-[N-(morpholine-4-carbo- 
nyl)amino]cyclohexanecarboxamide 

35 

[0359] 



40 



45 
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[0360] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
50 192mg of (S)-3-aminohexahydro-2-azepinone, whereby 88mg of the captioned N-[(S)-1-[N-[(S)-hexahydro-2-azepi- 
none-3-yl]amino]-1.2<Jioxo-3-heptyl]-1-[N-(rroip^ was obtained in a 

yield of 12%. 

1H-NMR (CDCI 3t 8) : 0.87 (3H, t, J=7Hz), 1.22 - 1.73 (13H, m), 1.75 - 2.18 (9H, m), 3.20 - 3.31 (2H, m), 3.39 (4H, t, 
55 J=5Hz), 3.72 (4H, t, J=5Hz), 4.43 - 4.50 (1H, m), 4.48 (1H, s), 5.24 - 5.31 (1H, m), 6.02 (1H, t. 

J=5Hz), 7.86 (1H, d, J=7Hz), 8.16 (1H, d. J=6Hz) 
IR (v, KBr, cm" 1 ) : 3355. 2931 , 2857, 1658 
Rf : 0.76 
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Example 120 

Synthesis of N-[(S)-1 ,2-dioxo-1 -[N-[(2S, 3S)-1 -methoxy-3-methyl-1 -oxo-2-hexyl]amino]-3-heptyl]-1 -[N-(morpholine-4- 
carbonyl)amino]cyclohexanecarboxamide 

[0361] 




[0362] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
363mg of L-isoleucinemethylester hydrochloride and 403mg of triethylamine, whereby 377mg of the captioned N-[(S)- 
1 ,2-dioxo-1 -[N-[(2S. 3S)-1 -methoxy-3-methyl-1 -oxo-2-hexyflamino]-3-heptyl]-1 -[N-(morpho1ine-4-carbonyl)amino] 
cyclohexanecarboxamide was obtained in a yield of 36%. 

1H-NMR (CDCI 3 , 8) : 0.87 (3H, t, J=7Hz), 0.91 (3H, d, J=7Hz), 0.92 (3H, t, J=7Hz), 1.20 - 1.50 (9H, m), 1.62 - 1.70 
(3H, m), 1 .85 - 2.00 (4H, m), 2.07 - 2.13 (3H, m), 3.39 (4H, t, J=5Hz), 3.72 (4H, t. J=5Hz), 3.75 
(3H, s). 4.44 (1H, s), 4.52 (1H, dd, J=9Hz, 5Hz), 5.18 - 5.23 (1H, m), 7.33 (1H, d, J=9Hz), 7.99 
(1H,d, J=7Hz) 

IR (v, KBr, cm' 1 ) : 3332, 2958, 2931, 1743, 1648, 1525 
Rf : 0.55 

Example 121 

Synthesis of N-[(S)-1,2-dioxo-1-[N-[(S)-2-methoxy-2-oxo-1-phenylethyl] amino]-3-heptyl]-1-[N-(morpholine-4-carbo- 
nyl)amino]cyclohexanecarboxamide 

[0363] 




[0364] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
330mg of L-phenylglycinemethyl ester, whereby 531 mg of the captioned N-[(S)-1 ,2-dioxo-1-[N-[(S)-2-methoxy-2-oxo-1- 
phenylethyl] amino]-3-heptyT]-1-[N-(rTK>rpholine-^ was obtained in a yield of 

49%. 

1 H-NMR (CDCI 3 , 8) : 0.84 (3H, t t J=7Hz), 1 .21 • 1 .42 (8H, m). 1 .50 - 1 .68 (3H, m), 1 .81 - 1 .95 (3H, m), 2.01 - 2.16 (2H, 
m), 3.35 (4H, t, J=5Hz), 3.70 (4H, t. J=5Hz), 3.74 (3H, s). 4.40 (1H, s), 5.07 - 5.15 (1H, m), 5.50 
(1H, d, J=7Hz), 7.34 - 7.38 (5H, m), 7.83 (1H, d, J=8Hz), 7.96 (1H, d. J=6Hz) 
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IR (v, KBr, cm" 1 ) : 3380, 1654, 1511 
Rf : 0.61 

Example 122 

Synthesis of N-[(S)-1 ,2-dioxo-1 -[N-[(S)-3,3-dimethyM -methoxy-1 -oxo-2-butyi]amino]-3-heptyO-1-[N-(morpholine-4-car- 
bonyl)amino]cyclohexanecarboxamide 

[0365] 




[0366] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
400mg of L-tert-leucinemethylester, whereby 445mg of the captioned N-[(S)-1 -[N-[(S)-3,3-dimethyl-1 -methoxy-1 -oxo-2- 
25 butyl]amino]-1 .2-dioxo-3-heptyl]-1 -[N-(morpholine-4-carbonyl)amino] cyclohexanecarboxamide was obtained in a yield 
of 43%. 

1H-NMR (CDCI 3 , 6) : 0.87 (3H, t, J=7Hz), 0.98 (9H, s), 1.22 - 1.42 (7H, m), 1.62 - 1.69 (4H, m), 1.86 - 1.95 (3H, m), 
2.06 - 2.10 (2H, m), 3.39 (4H, t, J=5Hz), 3.72 (4H, t, J=5Hz), 3.74 (3H, s), 4.40 (1H, d, J=10Hz), 
30 4.44 (1H, s), 5.20 - 5.25 (1H, m), 7.39 (1H, d, J=10Hz), 8.00 (1H, d, J=7Hz) 

IR (v. KBr, cm" 1 ) : 3332, 2956, 2933, 1 741 , 1691 , 1 648, 1 521 
Rf : 0.55 



Example 123 

35 

Synthesis of N-[(S)-1 -[N-[(S)-3-methyl-1 -oxo-1 -phenyl-2-butyl]amino]-1 ,2-diaxo-3-heptyl]-1 -[N-(rrorpho!ine-4-carbo- 
nyl)amino]cyclohexanecarboxamide 

[0367] 




[0368] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
269mg of (1 RS, 2S)-2-amino-3-methyl-1 -phenyl-1 -butanol, whereby 400mg of the captioned N-[(S)-1 -[N-[(S)-3-methyl- 
55 1 -oxo-1 -phenyl-2-butyl]amino]-1 ,2-dioxo-3-heptyl]-1 -[N-(morpholine-4-carbonyl) amino]cyclohexanecarboxamide was 
obtained in a yield of 48%. 

1H-NMR (CDCI3. 6) : 0.79 (3H, d, J=7Hz), 0.88 (3H, t ( J=7Hz), 1.01 (3H, d, J=7Hz), 1.23 - 1.44 (6H, m), 1.54 - 1.73 



90 



EP1 008592 A2 



(5H ( m), 1.83 - 2.30 (6H, m), 3.39 (4H, t, J=5Hz), 3.72 (4H, t ( J=5Hz), 4.43 (1H, s), 5.23 - 5.30 
(1H, m), 5.51 (1H, dd. J=9Hz, 4Hz). 7.49 (2H, t. J=8Hz), 7.62 (1H, t, J=8Hz), 7.69 (1H, d, 
J=8Hz), 7.95 - 8.03 (3H, m) 
IR (v, KBr, cm 1 ) : 3332, 2931, 2857, 1675, 1648 
s Rf : 0.43 

Example 124 

Synthesis of N-[(S)-1 ,2-dioxo-1 -[N-[[(2-(2-propyl)-1 ,3-dioxolane-2-yl] methyl]amino]-3-heptyl]-1 -[N-(morpholine-4-carb- 
10 onyl)amino]cyclohexanecarboxamide 

[0369] 



15 



20 




25 

[0370] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
1 94mg of 1 -[2-(2-propyl)-1 ,3-dioxolane-2-yl]methanamine, whereby 368mg of the captioned N-[(S)-1 ,2-dioxo-1 -[N-[[(2- 
(2i3ropyl)-1,3^ioxolane-2-y1]methyl]am^^ amino]cyclohexanecarboxamide 
was obtained in a yield of 47%. 

30 

1H-NMR (CDCI 3 , 8) : 0.87 (3H, t, J=7Hz), 0.95 (6H, d. J=7Hz), 1.24 - 1.42 (6H, m), 1.53 - 1.70 (5H, m), 1.83 - 2.15 
(6H, m), 3.39 (4H, t, J=5Hz), 3.41 - 3.53 (2H, m), 3.72 (4H, t, J=5Hz), 3.94 - 4.03 (4H, m), 4.43 
(1H, s), 5.14 - 5.21 (1H, m), 6.99 (1H, t, J=5Hz), 7.95 (1H, d, J=7Hz) 

IR (v, KBr, cm' 1 ) : 3320. 2952. 2857. 1658 
35 Rf : 0.57 

Example 125 

Synthesis of N-[(S)-1 -[N-[(S)-4-methyl-2-oxo-3-pentyl]amino]-1 ,2<Jioxo-3-heptyl]-1 -[N-(morpholine-4-carbo- 
40 nyl)amino]cyclohexanecarboxamide 

[0371] 



45 



50 




55 

[0372] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
1 76mg of (2RS, 3S)-3-amino-4-methyl-2-pentanol, whereby 448 mg of the captioned N-[(S)-1 -[N-[(S)-4-methyl-2-oxo-3- 
pentyGamino]-1,2-dioxo-3-heptyi]-1-[N-(morpholine-4-carbonyl)amino] cyclohexanecarboxamide was obtained in a 
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yield of 62%. 

1H-NMR (CDCI3, 6) : 0.83 (3H, d, J=7Hz), 0.87 (3H, t, J=7Hz), 0.99 (3H, d, J=7Hz), 1.21 - 1.43 (6H, m), 1.50 - 1.72 
(5H, m), 1 .82 - 2.33 (6H, m), 2.23 (3H, s), 3.39 (4H, t, J=5Hz), 3.72 (4H, t, J=5Hz), 4.45 (1 H, s), 
5 4.56 (1H, dd, J=9Hz, 5Hz), 5.19 -5.24 (1H, m), 7.42 (1H, d, J=9Hz), 7.99 (1H, d, J=7Hz) 

IR (v, KBr, cm' 1 ) : 3336, 2932, 2860, 1668 
Rf : 0.64 

Example 126 

10 

Synthesis of N-[(S)-1 -[N-[(S)-2-methy1-1 -(2-methyl-1 ,3-dioxolane-2-yl) propy0amino]-1 ,2-dioxo-3-heptyl]-1 -[N-(morpho- 
line-4-carbonyl)amino] cyclohexanecarboxamide 

[0373] 



20 




[0374] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
239mg of (S)-2-methyl-1 -(2-methyl-1 ,3-dioxolane-2-yl)propanamine, whereby 478mg of the captioned N-[(S)-1 -[N-[(S)- 
30 2-methyl-1 -(2-methyl-1 ,3-dioxolane-2-yl)propyl]amino]-1 ,2-dioxo-3-heptyl]-1 -[N-(morpholine-4-carbo- 
nyl)amino]cyclohexanecarboxamide was obtained in a yield of 59%. 

1H-NMR (CDCI3, 5) : 0.83 ■ 0.96 (9H. m), 1.22 - 1.43 (6H, m), 1.32 (3H, s), 1.56 - 1.75 (5H, m), 1.82 - 2.17 (6H, m), 
3.38 (4H, t, J=5Hz), 3.72 (4H, t, J=5Hz), 3.84 - 4.07 (5H, m), 4.44 (1H, s). 5.17 - 5.26 (1H, m), 
35 6.97 (1 H, d, J=6Hz), 7.96 (1 H, d. J=7Hz) 

IR (v, KBr, cm* 1 ) : 3424, 2936. 2864, 1664 
Rf : 0.51 

Example 127 

40 

Synthesis of N-[(S)-1 ,2-dioxo-1 -[N-(4-methoxyphenyl)amino]-3-heptyl]-1 -[N-(morpholine-4-carbonyl)amino]cyclohex- 
anecarboxamide 

[0375] 



50 




[0376] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
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369mg of 4-methoxyaniline, whereby 493mg of the captioned N-[(S)-1,2-dioxo-1-[N-(4-methoxyphenyl)amino]-3-hep- 
tyl]-1-[N-(morpholine-4-carbonyl)amino]cydohexanecar1x)xam was obtained in a yield of 49%. 

1H-NMR(CDCI 3 , 8) : 0.89 (3H, t, J=7Hz), t.20 - 2.20 (16H, m), 3.35 - 3.40 (4H, m), 3.70 - 3.80 (4H, m), 3.80 (3H, s). 

4.44 (1 H, s), 5.25 (1 H, ddd, J=1 2Hz, 7Hz, 5Hz), 6.89 (2H, ddd, J=9Hz, 6Hz, 3Hz), 7.53 (2H, ddd, 

J=9Hz, 6Hz, 3Hz), 8.04 (1H, d, J=7Hz), 8.57 (1H, s). 
IR (v, KBr, cm" 1 ) : 3320, 2936, 2860, 1728, 1666, 1642, 1514 
Rf : 0.59 

Example 128 

Synthesis of N-[(S)-1 -[N-(4-f luorophenyl)amino]-1 ,2-dioxo-3-heptyl]-1 -[N-(morpholine-4-carbonyl)amino]cyclohexane- 
carboxamide 

[0377] 




[0378] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
167mg of 4-fluoroaniline, whereby 363mg of the captioned N-[(S)-1 -[N-(4-fluorophenyl)amino]-1 ,2-dioxo-3-heptyl]-1 -[N- 
(morpholine-4-carbonyl)amino]cyclohexanecarboxamide was obtained in a yield of 49%. 

1H-NMR (CDCI 3 , 6) : 0.90 (3H, t, J=7Hz), 1.25 - 1.44 (6H, m), 1.53 - 1.77 (5H, m), 1.83 - 2.15 (5H, m), 3.37 (4H, t, 
J=5Hz), 3.70 (4H, t. J=5Hz), 4.43 (1H, s), 5.19 - 5.26 (1H, m), 7.01 - 7.08 (2H, m), 7.56 - 7.64 
(2H, m), 8.09 (1H, d, J=6Hz), 8.64 (1H, s) 

IR (v, KBr, cm* 1 ) : 3332, 2936, 2864, 1668, 1644 

Rf : 0.53 

Example 129 

Synthesis of N-[(S)-1 -[N-(3,5-dif luorophenyl)amino]-1 ,2-dioxo-3-heptyl]-1 -[N-(morpholine-4-carbonyl)amino]cyclohex- 
anecarboxamide 

[0379] 




[0380] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
194mg of 3,5-drfluoroaniline, whereby 328mg of the captioned N-[(S)-1-[N-(3,5-difluoropheny1)amino]-1,2-dioxo-3-hep- 
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tyl]-1-[N-(morpholine-4-cartx)nyl)amino]cydohexanecartx)xam was obtained in a yield of 43%. 

1H-NMR (CDCI 3 . 8) : 0.90 (3H, t. J=7Hz), 1.28 - 1.44 (6H, m), 1.58 - 1.78 (5H, m), 1.83 - 2.17 (5H. m), 3.37 (4H, t. 

J=5Hz), 3.71 (4H, t, J=5Hz), 4.42 (1H, s). 5.12 - 5.19 (1H, m), 6.58 - 6.66 (1H, m), 7.21 - 7.30 
s (2H, m). 8.17 (1H, d. J=6Hz), 8.73 (1H, s) 

IR (v, KBr, cm 1 ) : 3336, 2932, 2864, 1678. 1642 
Rf : 0.44 

Example 130 

w 

Synthesis of N-[(S)-1 ,2-dioxo-1 -[N-[(S)-2-methyl-1 -oxo-1 -(N-phenylamino)-2-butyl]amino]-3-heptyl]-1 -[N-(morpholine- 
4-carbony1)amino]cyclohexanecarboxamide 

[0381] 



20 




[0382] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
461 mg of L-N-phenyi-valinamide, whereby 291 mg of the captioned N-[(S)-1,2-dioxo-1-[N-[(S)-2-methyl-1 -oxo-1 -(N- 
30 phenylamino)-2-butyl]amino]-3-heptyl]-1-[N-(morpholine-4-carbonyl)amino] cyclohexanecarboxamide was obtained in 
a yield of 25%. 

1H-NMR (CDCI 3 , 8) : 0.89 (3H, t, J=7Hz), 1 .01 (6H, dd, J=16Hz, 7Hz), 1.06 - 1.35 (7H, m), 1.58 - 1.75 (4H, m), 1.78 - 
2.10 (4H, m), 2.48 (1 H, q, J=6Hz), 3.34 (4H, t, J=5Hz), 3.67 (4H, t, J=5Hz), 4.37 (1 H, dd, J=9Hz, 
35 6Hz), 4.41 (1H, s), 4.98 - 5.03 (1H, S), 7.09 (1H, t, J=8Hz), 7.25 - 7.28 (5H, m), 7.57 (1H, d, 

J=8Hz), 8.04 (1H, d, J=6Hz), 8.14 (1H, s) 

IR (v, KBr, cm* 1 ) : 3320, 2936, 1604, 1448 

Rf : 0.53 

40 Example 131 

Synthesis of N-[(S)-1,2-dioxo-1-[N-(3,4-methylenedioxyphenylmethyl) amino]-3-heptyl]-1-[N-(morpholine-4-carbo- 
nyl)amino]cyclohexanecarboxamide 

45 [0383] 
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[0384] The same procedure as in Example 28 was repeated except that the 3-chlorobenzytamine was replaced by 
1 . 1 3g of 3, 4-methylenedioxyphenylmethylamine, whereby 1 . 1 g of the captioned N-[(S)-1 ,2-dioxo-1 -[N-(3.4-methylene- 
dioxyphenylmethyi)amino]-3-heptyl]-1'[N-(morphotine-4>carbony1) aminojcyclohexanecarboxamide was obtained in a 
yield of 42%. 

5 

1H-NMR(CDCI 3 ,5): 0.88 (3H, t,J=7Hz), 1.23 - 1.42 (7H, m), 1.58- 1.75 (4H, m), 1.81 • 2.06 (3H, m), 2.08 -2.11 (2H, 
m), 3.37 (4H, t. J=5Hz), 3.71 (4H, t, J=5Hz), 4.36 (2H, d, J=6Hz), 4.44 (1H, s), 5.13 - 5.21 (1H, 
m), 5.94 (2H, s), 6.74 - 6.76 (3H, m), 7.11 (1H, bs), 7.99 (1H, d, J=7Hz) 

IR (v, KBr, cm 1 ) : 3076, 2860, 1724, 1516, 1494 
w Rf : 0.63 

Example 132 

Synthesis of N-[(S)-1 ,2<lioxo-1 -[N-[(S)-1 -methylamino-2-methyM -oxo-2-butyl]amino]-3-heptyl]-1 -[N-(morpholine-4- 
15 carbonyl)amino]cyclohexanecarboxamide 

[0385] 



20 



25 




30 

[0386] The same procedure as in Example 28 was repeated except that the 3-chlorobenzytaminewas replaced by 
867mg of L-N-methyl-valinamide hydrochloride and 607mg of triethytamine. whereby 158mg of the captioned N-[(S)- 
1 ,2-dioxo-1 -[N-[(S)-1 -methylamino-2-methyl-1 -oxo-2-butyl]amino]-3-heptyl]-1 -[N-(morpholine-4-carbonyl)amino] 
cyclohexanecarboxamide was obtained in a yield of 10%. 

35 

1H-NMR (CDCI 3> 8) : 0.88 (3H, t, J=7Hz), 0.91 (3H. d, J=7Hz), 0.95 (3H. d, J=7Hz), 1.34 - 1.38 (7H, m), 1.64 - 1.73 
(6H, m), 1.80 - 1 .93 (3H, m), 2.04 - 2.15 (2H, m), 2.39 (1H, dq, J=7Hz, 6Hz), 2.78 - 2.84 (1H, m), 
3.39 (4H, t. J=5Hz), 3.72 (4H, t, J=5Hz), 4.24 (1H, dd, J=10Hz, 6Hz), 4.54 (1H, s), 5.08 (1H, dt, 
J=8Hz, 6Hz), 6.49 (1H, d. J=5Hz), 7.25 (1H, d, J=10Hz), 8.06 (1 H, d, J=6Hz) 
40 IR(v, KBr, cm 1 ) : 3311, 2960, 2931, 1654, 1517 

Rf : 0.78 
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Example 133 

Synthesis of N-[(3S)-1 ,2-dioxo-l -[N-[(1 RS)- Vmethoxy-3-methyl-2-butyI]amino]-3-heptyO-1 -[N-(morpholine-4-carbo- 
nyl)amino]cyclohexanecafboxamide 

[0387] 




[0388] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
569mg of (1RS)-1-(methoxymethyl)-2-metryipropyl]amine, whereby 314mg of the captioned N-[(3S)-1,2-dioxo-1-[N- 
[(1 RS)-1 -methoxy-3-methyl-2-butyl]amino]-3-heptyl]-1 -[N-(morpholine-4-carbonyl)amino]cyclohexanecarboxamide 
was obtained in a yield of 33%. 

1H-NMR (CDCI 3 . 8) : 0.80 - 1.10 (9H, m), 1.20 - 2.20 (17H, m), 3.15 • 3.25 (1H, m), 3.32 (3H, s), 3.30 - 3.50 (4H, m), 
3.50 - 3.60 (1 H, m). 3.70 - 3.85 (5H, m), 4.49 (1H, s), 5.18 - 5.22 (1/2H, m), 5.23 -5.28 (1/2H, m), 
7.01 (1/2H, d, J=6Hz), 7.04 (1/2H, d, J=6Hz), 7.91 (1/2H, d, J=7Hz), 7.94 (1/2H, d, J=7Hz) 

I R (v, KBr, cm" 1 ) : 3328, 2964, 2864, 1 728, 1 664, 1 532 

Rf : 0.56 

Example 134 

Synthesis of N-[(3S)-1,2-dioxo-1-[N-[(1 RS)-1i3henoxy-3-me%l-2-butyqamino]^ 
nyl)amino]cyclohexanecarboxamide 

[0389] 




[0390] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
520mg of (IRSJ-l-CphenoxymethylJ^-methylpropyqamine, whereby 368mg of the captioned N-[(3S)-1,2-dioxo-1-[N- 
[(1 RS)-1 -phenoxy-3-methyl-2-butyl]amino]-3-heptyl]-1 -[N-(morpholine-4-carbonyl)amino]cyclohexanecarboxamide 
was obtained in a yield of 27%. 

1H-NMR (CDCI3, 8) : 0.80 - 1.00 (9H, m), 1.20 - 2.20 (17H, m), 3.36 - 3.40 (4H, m), 3.70 (4H, t, J=4Hz), 3.90 - 4.05 
(2H ( m), 4.05 - 4.15 (1H, m), 4.18 (1/2H, s), 4.29 (1/2H, s), 5.19 - 5.27 (1H, m), 6.88 (2H, t, 
J=6Hz), 6.89 (1H, t. J=7Hz), 7.15 (1/2H. d, J=9Hz), 7.17 (1/2H, d. J-9Hz), 7.29 (2H, d. J=7Hz), 
7.94 (1/2H, d, J=7Hz), 7.96 (1/2H, d, J=7Hz) 

IR (v. KBr, cm 1 ) : 3316. 2960, 2864, 1726, 1658. 1602.1588 

Rf : 0.36 
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Example 135 

Synthesis of N-[(S)-1 ,2-dioxo-1 -[N-(3,4-methylenedioxyphenyl)amino]-3-heptyl]-1 -[N-(morpholine-4-carbo- 
ny1)amino]cyclohexanecartx>xamide 

[0391] 



70 



15 



o r J H oh 0 r^j 0 



2(? [0392] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
548mg of 3. 4-methylenedioxyaniline, whereby 447mg of the captioned N-[(S)-1 ,2-dioxo-1 -[N-(3,4-methylenedioxyphe- 
nyl)amino]-3-heptyl]-1-[N-(mapholine-4-carbonyl)amino]cyclohexanecarboxamide was obtained in a yield of 43%. 

1H-NMR (CDCI 3 , 6) : 0.89 (3H, t, J=7Hz), 1.20- 2.20 (16H, m), 3.30 - 3.40 (4H, m), 3.70 (4H, t. J=5Hz), 4.44 (1H, s), 
25 522 (1H, ddd, J=12Hz, 7Hz, 5Hz), 5.97 (2H, s). 6.77 (1H, d. J=8Hz), 6.94 (1H, dd, J=8Hz, 2Hz), 

7.34 (1 H, d, J=2Hz), 8.06 (1 H, d, J=6Hz), 8.56 (1 H, s) 
IR (v, KBr, cm' 1 ) : 3324, 2932, 2864, 1 728, 1668, 1644, 1506 
Rf : 0.60 

30 Example 136 

Synthesis of N-[(S)-1 ,2-dioxo-1 -[N-(2-benzothiazolyl)amino]-3-heptyl]-1 -[N-(morpholine-4-carbonyl)amino]cyclohex- 
anecarboxamide 



35 [0393] 




[0394] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
so 600mg of 2-aminobenzothiazole, whereby 192mg of the captioned N-[(S)-1,2-dioxo-1-[N-(2-benzothiazolyl)amino]-3- 
heptyl]-1-[N-(morpholine-4-carbonyl)amino]cyclohexanecarboxamide was obtained in a yield of 18%. 

1 H-NMR (CDCI 3 , 6) : 0.82 (3H, t, J=7Hz), 1.10- 2.20 (16H, m), 3.20 - 3.40 (4H, m), 3.50 - 3.80 (4H, m), 4.75 (1/2H, s), 
4.82 (1/2H, s), 5.05 - 5.15 (1/2H, m), 6.10 - 6.20 (1/2H, m), 7.20 - 7.42 (2H, m), 7.70 - 7.80 (2H, 
55 m),8.20(1H,d, J=8Hz) 

IR (v, KBr, cm' 1 ) : 3388, 2936, 2860, 1642, 1604, 1536 
Rf : 0.53 
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Example 137 

Synthesis of N-[(3S)-1 ,2-dioxo-1 -[N-[(1 S)-1 -oxo-1 -methoxy-3-phenyl-2-propyl]amino]-3-heptyl]-1 -[N-(morpholine-4- 
cartx)ny1)amino]cyclohexanecarboxamide 

[0395] 



10 



15 




20 [0396] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
862mg of L-phenylalaninemethyl ester hydrochloride and 404mg of triethylamine, whereby 513mg of the captioned N- 
[(3S)-1 ,2-dioxo-1-[N-[(1 S)-1-oxo-1 -methoxy-3-phenyl-2i)ropyl]amino]-3-heptyl]-1 -[N-(morpholine-4-carbo- 
nyl)amino]cyclohexanecarboxamide was obtained in a yield of 46%. 

25 1H-NMR (CDCI3, 8) : 0.80 - 0.95 (3H, m), 1.20 - 2.10 (16H, m), 3.08 (1H, dd, J=14Hz, 7Hz), 3.20 (1H, dd, J=14Hz, 
6Hz), 3.37 (4H, t, J=4Hz), 3.70 (4H, t, J=4Hz), 3.73 (3H, s), 4.42 (1H, s), 4.80 - 4.86 (1H, m), 
5.16 - 5.20 (1H, m), 7.08 (1H, d. J=8Hz), 7.20 - 7.35 (5H, m), 7.96 (1H, d, J=7Hz) 

IR (v, KBr, cm" 1 ) : 3400, 2936, 2860. 1748, 1672, 1530 

Rf : 0.53 

30 

Example 138 

Synthesis of N-[(3S)-1 ,2-dioxo-1 -[N-[(R)-1 -oxo-1 -methoxy-3-methylthio-2-propyl]amino]-3-heptyl]-1 -[N-(morpholine-4- 
carbonyl)amino]cyclohexanecartDoxamide 

35 

[0397] 



40 



45 




[0398] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
so 742mg of L-S-methylcysteinemethyl ester hydrochloride and 404mg of triethylamine, whereby 378mg of the captioned 
N-[(3S)-1 ,2-dioxo-1 -[N-[(R)-1 -oxo-1 -methoxy-3-methylthio-2-propyl]amino]-3-heptyl]-1 -[N-(morpholine-4-carbo- 
nyt)amino]cyclohexanecarboxamide was obtained in a yield of 35%. 

1H-NMR (CDCI3, 8) : 0.87 (3H, t, J=7Hz), 1.20 - 2.20 (16H, m), 2.11 (3H, s), 2.94 (1H, dd, J=14Hz, 6Hz), 3.02 (1H, 
55 dd, J=14Hz, 5Hz), 3.39 (4H, t, J=5Hz), 3.72 (4H, t, J=5Hz), 3.79 (3H, s), 4.43 (1H, s), 4.75 - 4.79 

(1H, m), 5.19 - 5.24 (1H, m), 7.56 (1H, d. J=8Hz), 7.99 (1H, d, J=6Hz) 
IR (v, KBr, cm" 1 ) : 3352, 2932, 2864, 1748, 1662, 1524 
Rf : 0.66 



98 



EP1 008 592 A2 

Example 139 

Synthesis of N-[(3S)-1 ,2-dioxo-1 -[N-[(S)-1 ,4-dioxo-1 ,4<iimethoxy-2-butyl]amino]-3-heptyl]-1 -[N-(morpho1ine-4-carbo- 
nyl)amino]cyclohexanecartx)xamide 

[0399] 




COOH ^ ^ 

0j> H 



?Oh 9 H 



COOCH3 



[0400] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
988mg of L-aspartic acid dimethylester hydrochloride and 505mg of triethylamine, whereby 469mg of the captioned N- 
[(3S)-1 ,2-dioxo-1 -[N-[(S)-1 ,4-dioxo-1 ,4-dimethoxy-2-butyl]amino]-3-heptyl]-1 -[N-(morpholine-4-carbonyl)amino] 
cyclohexanecarboxamide was obtained in a yield of 43%. 

1H-NMR (CDCI 3( 8) : 0.80 • 0.90 (3H, m), 1.20 - 2.20 (16H, m), 2.87 (1H, dd, J=17Hz, 5Hz), 3.06 (1H. dd. J=17Hz, 
5Hz), 3.39 (4H, t, J=5Hz), 3.65 - 3.80 (4H, m), 3.69 (3H, s), 3.77 (3H, s), 4.84 (1 K s), 4.75 - 4.92 
(1H, m), 5.15 - 5.26 (1H, m), 7.72 (1H, d. J=8Hz), 7.99 (1H, d, J=6Hz) 

IR (v, KBr, cm" 1 ) : 3380, 2965. 2859. 1741, 1675. 1629, 1523 

Rf : 0.73 

Example 140 

Synthesis of N-[(S)-1 ,2-dioxo-1 -[N-[2-(3,4-methylenedioxyphenyl)ethyl]amino]-3-heptyl]-1 -[N-(morpholine-4-carbo- 
nyl)amino]cyclohexanecarboxamide 

[0401] 




[0402] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
660mg of 3, 4-methyienedioxyphenylethylamine. whereby 469mg of the captioned N-[(S)-1.2-dioxo-1-[N-[2-(3,4-meth- 
ylenedioxyphenyl)ethyl]amino]-3-heptyl]-1-[N-(morpholine-4-carbonyl)amino] cyclohexanecarboxamide was obtained 
in a yield of 46%. 

1 H-NMR (CDCI 3 , 5) : 0.88 (3H, t, J=7Hz), 1.20 - 2.20 (16H, m), 2.75 (2H, td, J=7Hz, 2Hz). 3.37 (4H, t, J=5Hz), 3.42 - 
3.60 (2H, m). 3.71 (4H, t, J=5Hz), 4.42 (1H. s). 5.17 (1H, ddd, J=12Hz, 7Hz, 5Hz) t 5.93 (2H, s), 
6.63 (1H, dd, J=8Hz, 2Hz), 6.67 (1H, d, J=2Hz), 6.74 (1H, d, J=2Hz), 6.89 (1H, t, J=6Hz), 7.94 
(1H. d. J=7Hz) 
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IR (v, KBr, cm 1 ) : 3392, 2931. 2859, 1708, 1654, 1621, 1533 
Rf : 0.56 

Example 141 

Synthesis of N-[(S)-1 ,2-dioxo-1-[N-(3.4-dimethoxyphenyl)amino]-3-heptyI]-1 -[N-(morpho!ine-4-carbo- 
nyl)amino]cyclohexanecartx>xamide 

[0403] 




COOH 



O f J H O H 

rv A j>YrVrT OCH3 



[0404] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
612mg of S^Klimethoxyaniline, whereby 270mg of the captioned N-[(S)-1,2-dioxo-1-[N-(3,4-dimethoxyphenyl)amino]- 
3-heptyl]-1-[N-(morpholine-4-carbonyl)amino]cyclohexanecarboxamide was obtained in a yield of 25%. 

1H-NMR (CDCI 3 , 6) : 0.87 - 0.92 (3H, m), 1.20 - 2.20 (16H, m), 3.36 - 3.83 (4H, m), 3.70 (4H. t. J=4Hz), 3.87 (3H, s), 
3.90 (3H, s), 4.46 (1H, s), 5.26 (1H, ddd, J=12Hz, 7Hz, 5Hz), 6.83 (1H, d, J=8Hz), 7.04 (1H, dd. 
J=8Hz, 3Hz), 7.42 (1H, d, 3Hz), 8.07 (1H, d, J=7Hz), 8.60 (1H, s) 

IR (v, KBr, cm' 1 ) : 3374, 2931, 2857, 1725, 1662. 1608, 1515 

Rf : 0.63 

Example 142 

Synthesis of N-[(S)-1 ,2-dioxo-1 -[N-[2-(3.4-dimethoxypheny1)ethyl]amino]-3-heptyl]-1 -[N-(morpholine-4-carbo- 
nyi)amino]cyclohexanecarboxamide 

[0405] 




[0406] The same procedure as in Example 28 was repeated except that the 3-chlorobenzylamine was replaced by 
905mg of 3,4-dimethoxyphenylethylamine, whereby 609mg of the captioned N-[(S)-1,2-dioxo-1-[N-[2-(3,4-dimethoxy- 
phenyl) ethyI]amino]-3-heptyl]-1-[N-(morpholine-4-carbonyl)amino]cyclohexanecarboxamide was obtained in a yield of 
53%. 

1H-NMR (CDCI3, 8) : 0.86 - 0.89 (3H, m), 1.20 - 2.20 (16H, m), 2.78 (2H, td, J=7Hz, 2Hz), 3.37 (4H, t, J=5Hz), 3.53 
(2H, td, J=7Hz, 6Hz). 3.71 (4H, t. J=5Hz), 3.86 (3H, s), 3.87 (3H, s), 4.42 (1 H, s), 5.17 (1 H, ddd, 
J=11Hz, 7Hz, 5Hz), 6.70 (1H, d, J=2Hz), 6.73 (1H, dd. J=8Hz. 2Hz). 6.81 (1H. d. J=2Hz). 6.92 
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(1 H, 1 , J=6Hz), 7.95 (1 H, d. J=7Hz) 
IR (v. KBr, cm' 1 ) : 3328. 2929, 2857, 1725, 1664, 1617, 1517 
Rf : 0.66 

5 Test Example 1 

Assay of cathepsin K inhibitory activity 

[0407] Cathepsin K was expressed as a secreted proenzyme using baculovirus-infected Sf 21 insect cell in a ceil 
10 culture medium; and then, the proenzyme was incubated at 40°C for 2 hours to be modified as the active-type enzyme 
[Tezuka et al., J. Biol. Chem., 269. 1 106-1 109 (1 194)]. According to the method of Aibe et al. [Biol. Pharm. Bull.. 1 026- 
1031 (1996)]. the activity of cathepsin K was assayed on the basis of a fluorogenic substrate Cbz-Gly-Pro-Arg-MCA. 
More specifically, the decomposition of 20nM Cbz-Gly-Pro-Arg-MCA in 100mM potassium sodium phosphate, 1mM 
EDTA. 8mM cysteine. pH 6.0 with cathepsin K was assayed. The reaction was progressed at 37°C for 30 minutes. 
15 which was then terminated by calpeptin added at 2 x 1 0" 5 M; and then, fluorescence intensity was measured at an exci- 
tation wave length of 370nm and an assay wave length of 460nm. Using the reaction system described above, the com- 
pounds of Examples were assayed of cathepsin K inhibitory action. Table 1 shows the cathepsin K inhibitory activities 
of these compounds. 



20 

Table 1 





Cathepsin K Inhibitory Activity 


25 


Example 


Cathepsin K Inhibitory 
Activity 10' 6 M(%) 


Example 


Cathepsin K inhibitory 
Activity 10' 6 M(%) 


Example 


Cathepsin K inhibitory 
Activity 10 6 M(%) 




1 


53 


30 


99 


59 


99 




2 


99 


31 


99 


60 


98 




3 


99 


32 


98 


61 


99 


30 


4 


99 


33 


99 


62 


99 




5 


99 


34 


98 


63 


94 




6 


99 


35 


99 


64 


98 


35 


7 


99 


36 


99 


65 


98 




8 


99 


37 


98 


66 


99 




9 


99 


38 


99 


67 


99 




10 


99 


39 


99 


74 


99 


40 


11 


98 


40 


99 


79 


97 




12 


99 


41 


99 


88 


99 




13 


97 


42 


69 


90 


99 


45 


14 


98 


43 


97 


92 


99 




15 


98 


44 


99 


97 


99 




16 


99 


45 


99 


101 


98 


50 


17 
18 


98 
99 


46 
47 


93 
99 


102 
107 


99 
99 




19 


97 


49 


99 


108 


99 




20 


100 


50 


98 


117 


99 


55 


21 


99 


51 


99 


120 


99 




22 


98 


52 


99 


121 


99 




23 


99 


53 


99 


125 


99 
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Table 1 (continued) 





Cathepsin K Inhibitory Activity 


5 


Example 


Cathepsin K Inhibitory 
Activity 10 6 M(%) 


Example 


Cathepsin K Inhibitory 
Activity 10' 6 M(%) 


Example 


Cathepsin K Inhibitory 
Activity 10" 6 M(%) 




24 


76 


54 


98 


128 


99 




25 


99 


55 


98 


131 


99 




27 


99 


56 


99 


135 


99 


10 


28 


99 


57 


87 


141 


97 




29 


99 


58 


99 


142 


99 



is Test Example 2 

Assay of bone resorption inhibitory action 

[0408] For 7 days, male mice (weighed 23 to 25g) were fed with low-calcium diet (0.1% calcium diet). After over- 
do night starvation, the compounds of Examples as shown in Table 2 were orally given at a dose of 100 mg/kg • body 
weight to these animals; 4 hours after the administration, serum calcium concentration was assayed by the methylxyle- 
nol blue (MXB) method [see for example Biochem. Biophys. Res. Commun., 125, 441-447 (1984); FEBS 321 , 247-250 
(1993)]. The decrement ratio of serum calcium in the experimental groups compared with control groups was deter- 
mined. The results are shown in Table 2. 

25 

Table 2 



40 



50 



Example 


Decrement Ratio of 
Serum Calcium (%) 


Example 


Decrement Ratio of 
Serum Calcium (7%) 


2 


2. 91 


82 


4. 38 


5 


4. 71 


88 


2. 67 


6 


3.46 


92 


4. 08 


18 


2.54 


96 


2.42 


19 


2. 67 


97 


4. 33 


20 


3. 09 


100 


2. 16 


27 


3. 26 


109 


1.95 


33 


4. 07 


118 


3. 06 


34 


3. 50 


120 


5. 39 


38 


3. 18 


121 


4.48 


41 


2. 37 


125 


1.50 


45 


1.75 


128 


1.74 


50 


2. 28 


131 


3. 97 


58 


2. 82 


135 


3. 37 


64 


3. 60 


140 


4.50 


79 


2. 60 


141 


3. 14 


81 


3.50 







55 
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Test 3 

Osteoporosis model test 

s [0409] Ovary-resected model in rat serves as an experimental model of menopausal osteoporosis. The actions of 
the inventive compounds were examined in the model. Female rats (age 24 weeks) were resected of their unilateral 
ovaries; starting from the very next day, the compounds of Examples as shown in Table 3 were orally administered at a 
dose of 1 0Omg/kg twice daily for 1 2 weeks. Urine was collected continuously for 24 hours in a metabolic cage. After the 
final administration, left femur was resected; muscle and connective tissues were removed from the femur; the volume 

10 of the resulting femur was measured. Then, the femur was dried at 180°C for 4 hours; and the dry weight was meas- 
ured. Mineral density was calculated and determined on the basis of the dry weight and the volume. The strength of 
femoral neck of the right femur resected in the same manner was measured with a bone strength meter (TK-252C; 
manufactured by Muromachi Kikai, Co.). Additionally, urine deoxypyridinoline (Dpy) was assayed by the HPLC-fluores- 
cent method according to the method by Ruud A. et al. [J. Chromatogra. B. 703, 37-44 (1 997)]. The resulting value was 

15 corrected on an urine creatinine (Cre) concentration basis. The effects of the inventive compounds on each assay item 
were compared in the animals administered with the compounds with in the animals with no such administration. Fur- 
ther, normal groups were additionally prepared. 

[0410] The resultant effects of the compounds on mineral density, bone strength and bone resorption markers are 
shown in Table 3. The compounds of Examples decrease the bone resorption marker urine Dpy increased via ovarian 
20 resection, thereby suppressing the decrease of mineral density and bone strength. Thus, the compounds of Examples 
are useful for osteoporosis. 



Table 3 
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Group 


Mineral Density of Femur 
fag/mm 3 ) 


Strength of Femoral 
Neck of the Femur (N) 


Urine Dpy (pmol/nmol- 
Cre) 




Noma! Groups 


1,245+10 


148+12 


13.9+1.2 


30 


Control Groups 


1, 183±9 


140±6 


24. 8±3. 0 


Example 92 


1,236±14 


163±12 


15. 6±1.4 




Example 97 


1,200±11 


154±6 


18.011.6 




Example 121 


1,216±8 


147±10 


16. 2±1.9 


35 


The mean value ± Standard error 



Claims 

40 1 . A cyclic amide derivative represented by to the general formula: 

«nr My" 3 

O Ft 2 O 



wherein R 1 represents a substituted aikyl group, a substituted alkenyl group, a substituted amino group, a substi- 
50 tuted alkoxyl group, a substituted alkytthio group, a substituted carbamoyl group, a substituted sulfonamide group 
or a substituted amide group; the ring A represents a saturated cyclic alkyl group with 5 to 7 carbon atoms or a het- 
ero-atom-containing saturated heterocyclic group with 3 to 6 carbon atoms; R 2 represents a hydrogen atom, a sub- 
stituted or unsubstituted alkyl group, a substituted or unsubsti tuted aromatic hydrocarbon group or a substituted or 
unsubstituted heterocyclic group; R 3 represents a hydrogen atom, a group represented by the general formula 
55 R 4 0- or a group represented by the general formula R 5 (R 6 )N-wherein R 4 represents a hydrogen atom, a substi- 
tuted or unsubstituted alkyl group, a substituted or unsubstituted aromatic hydrocarbon group or a substituted or 
unsubstituted heterocyclic group; R 5 and R 6 may be the same or different and each represents a hydrogen atom, 
a substituted or unsubstituted alkyl group, a substituted or unsubstituted aromatic hydrocarbon group or a substi- 
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tuted or unsubstituted heterocyclic group. 

2. A cyclic amide derivative according to claim 1 , wherein the ring A is a saturated cyclic alkyl group with 5 to 7 carbon 
atoms. 

5 

3. A cyclic amide derivative according to any of claim 1 to 2. wherein R 1 is a substituted amide group. 

4. A cyclic amide derivative according to any of claims 1 to 3, wherein R 2 is a substituted or unsubstituted alkyl group. 

10 5. A cyclic amide derivative according to any of claims 1 to 4, wherein R 3 is a group represented by the general for- 
mula R 5 (R 6 )N- wherein R 5 and R 6 may be the same or different and represent a hydrogen atom, a substituted or 
unsubstituted alkyl group, a substituted or unsubstituted aromatic hydrocarbon group or a substituted or unsubsti- 
tuted heterocyclic group. 

is 6. A cyclic amide derivative according to any of claims 1 to 5 for use as a therapeutically active substance. 
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